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P&EFAOB. 

TiiR system of transliteration used iu the present volnme is that 
which has been adopted in Uie Gazetteer of tho North-Western 
rroviuecs. For the vowels it is briefly as follows :— 

a a* in ^ vobmo.* « sain *ptiU.* 

4 ,, * father.' ■ m 

« « M 'aWa* 

i $> 'bit.' c „ -bole.' 

t „ <inMhioe.” am w *»«’ In‘honw’ (anrly). 

Tlic orijrinal plan of this Memoir provided for a thorough ex- 
nniination of the eoinitry between thj Tons and the KAli somewhat 
on the plan of Tonnenl’s Ceylon, and in addition a leas detailed 
huniiiiiiry of our knowledge of tho Himilaya-Tibctan region. It 
was believed that only thus could Uic physical unity and with it 
tlie historical connections of the entire region be correctly under¬ 
stood. From or through the Himalaya come the pre-Aryan and 
Aryan races now inhabiting India, as well as the successive waves 
of Baktrian, Skythian, and Musalmin invaders who have conquer¬ 
ed India iu historical times. As we shall see hereafter, forms of 
Isdief having tlieir origin in or beyond the Himilaya have influ¬ 
enced the religious systems of India from the earliest ages to the 
present day, so that for tlio political and religious history of the 
plains an adequ.ate conception of the physiography, ethnography, 
and history of the Himilaya-Hbetan tract is a necessary preparal 
tion. It is to be regretted that this extended programme cannot 
be carried ont, but the pressure of official duties prevents its com¬ 
pletion, and all that can now be attempted is to work np the mate¬ 
rials that liave been collected for the Himilayan districts of the 
Nortlj-Western Provinces. At the end of Chapter I. will be fonnd 
a series of ‘ References’ to materials Ulustrating the history and 
resources of the Hiinilaya from As&m to Afghinisttn. These were 
collected in contiu«>ation of a plan suggested by Mr. R. N. Cust in 
latiG for tho preparation of a ‘ Catalogue Riisonui of every hind of 
pi ..itcd information connocted with the North-Western Provinces •’ 
and I certainly know of no better aid to good administration than 
an in<lox to the special and local reports of those engaged in it 
The necessity for such a ontaJogne has ceased in great part wtih 
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the piihlication of the District Memoirs, but there arc subjects of 
general importance wliic h the publication of the local acconnU does 
not subserve. One of these is tlio history, using this wonl in il^* 
widest sense, of Ihe Hiiintlaya'-Tibctan region, and I oH'er the refer¬ 
ences as the nucleus of a cumplote index to our knowledge of iU 
physiography, proiliicts, peoples, and institutions. 

As observed in the foot-note to (liaptor L, much remains to 1 h^ 
done, hut at the wmc time very much more has been accorn|dished 
than is genenilly known. Scientific and economic botany liavo 
been carefully explored; tho chapter on economic mineralogy leaves 
little to be desired : those on meteorology and geology have henn 
brought up to the level of our present Kciontific knowlislge ; and tho 
iatro<luction to physical geography gives u popular and suggestive 
summary of tbo information that we possess, whilst the reftTcnces 
allbrd a guide to materials for the study of details. All tins is new, 
or cinbo^lics information buried in correspondence and rc|H>rts, and 
practically us inaccessible to the ]public as if it liad never be^en com¬ 
mitted to Vr'riting. To General Uiebard Stmebey I am indebted 
for tbo use of an unpublished work of bis own on Uie pliysiciil 
geography of the Jliiimlayu, winch lias bi*cn specially made use of 
in the ebajiters on ^ G<‘ology’ and ‘ Meteorology.’ Mr. K. H. Med- 
Iicott, Su[>erinteQdent of the Geological Survey of India, prepared 
the chapter oa ‘ (Joology,* and Mr. S. A. Hill, Meteorological Ilc- 
porter to the Government of the North-Western Provinces, contri¬ 
butes! the valuable chapter on ‘ Meteorology.’ Dr. King, Superin¬ 
tendent of tho Uoyal Botanical Gardens, (/alcutta, furnished tho 
list of the ^ora of Western Garhwal, Dehra Dun, and Jaunsar- 
Bawar, and Dr. Watson, the list for Castern Garhw&l, Kumaon, and 
the Blmbar. To General Stracliey I am further indebted for tho 
list of plants collected by himself and Mr. Winterbottom in Ku- 
maoD, Qarhw4], and the neighbouring parts of Til>ct, and which 
has never before been published. This list has been admirably 
edited by fitr. F. Dutblc, Superintendent of Uic Botanical Gardens 
at Sahfiranpur, to whom also 1 am indebted for the sketch of tho 
history of tbo Tea iiidustry in the Hiin&layan districts. Tho sheets 
of tho portions relating to economic botany have had the criticism 
of Dr. Watson and Mr. Dutlne; and for the forest history M". 
Gietg und Major Gorstin have advised mo in many mutters of detail. 
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Of tlie maps, the map of Kumaon was prepaml untlortlio instnio- 
tionfl of Colonel Walkor, R.B., Superintendent of the GreatTrigono- 
metrical Survey, and 18 the result of great labour and care for detail ; 
indeed, a less accurate map might possibly be more useful. The 
great ‘ ono-inch to one-mile’ sheets were photographed down to a 
smaller scale and sent to me. I then obtained the correct names in 
Hindi of all tlio villages, rivers* Ac., in Knmaon and Garhw&l (about 
8,000) and entcriKl against each the correct transliteration for use in a 
new edition of the largo maps, and then drew up a draft list of names 
for the district map. I desired to enter the names of all halting-plaocs 
on every ordinary route ; villages in which the |«;twari usually re- 
Bides; places of note ; trade-centres;and all villugi s containing over 
one hundred inhabitants. After much trouble, correspondrnne, and 
inquiry^ this was fairly accoiuplish<Hl, The villages retaiued were 
marked off on the photographic copies of the maps, and these were 
returned to the Surveyor-tJeneral with \Utr* Khowing’Ihe actual and 
revised spelling for the further compilation. Jn addition, the prin¬ 
cipal lined of road have been laid down, and for th<‘first time the pat tis 
or subdivisions adopted at the recent settlement, bv Mr. <T. Berkclt 
have been shown. In Uic trnns-IliinAlayun to which the sur* 

vcy had not e\t<mde<l I have added places from the village mapspre- 
|mred by the patwtLris, and in their selection was aided by Mr. Beckett. 
The map of the llim&laya-Tibctan region is taken from one prepared 
by Mr. Trelawny Saunders,omitting the eastern portion. Tlie geolo¬ 
gical map is a revised copy of that which nccoinpani(sl Oencml 
Sfrachev’s pajK*r ‘ On part of the Himalaya Mountains and Tibet’ 
road before tho Geological Society in Idol. It may be neces.sary 
bo ON plain that these volumes arc not intcmloil to be solely a |)opiiIar 
account of tho districts which they describe, but to conbiin, first of 
nil, a record of all facts of |>crmaQcnt scioutific or c'concniic valuo 
tlint have boon gathered by me during my visits t) Kuiuaon and 
tho Debra Duo or which bavo been contributnl by others. This 
work has occupied my loisun' time for several years, and I can only 
hopo that the labour and caro bestowed un it will be ofsomo use to 
my successors, and enable them to produce a more worthy record 
for lliosc who are truly, iutercstod in the moral and material pro¬ 
gress of ilio North-Western Provinces. 

Bomdat, 1 E. r. ATKINSON* 

nth 16SL / 
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CHAPTER VIII.* 

SCJKNTIFIC BoTAMT— (roiUinnfil). 


COSTKKT8. 


Plants founf) Id Kumfloti, C«Arliw4l and ths AcljoiniDg jtAri»» oi Tibel hj 
CApUin (now Geneni) Riebsrd Hirathey «nd Mr. WloUrboltom. 


Thk following extract from Hooker aii<i Tliomftou*^ IiUroduc- 
♦ory Essay* to tho Flora Indica’^ regarding i\iv value of General 
Strachey’s and Mr. Wint^rbottom’s botanical work in Igdia appi^ars 
to be a fitting introduction to the list of plauU discovered by them 
in Kuniaon, Garhw&l, and in tho neighbouring parU of Tibet 

*‘The collection distributed by (**a|>t4«in Ctrachey and Mr. Winter- 
bottom consists chiefly of Uie plants of Kumaon and Oarbwil, and 
ot tOose of the adjacent parts of Tibet. (Vptain Richard Strschey 
WHS appointed by the Indian Government to make a scientific 
survey of the province of Kumaon^ and was occupied on the task 
about two years, during which time, in addition to the important 
investigations in physical science which occupied his attention, he 
thoroughly explored tlic flora of tiie province, carefully noting (be 
range of each species. He was joined by Mr. Winterbottom in 
18i8, and they travciled together in Tibet. Their joint collectionS| 
amounting to 2,000 species, were distributed, in 1652-53, to the 
Hookeriaa Herbarium, the British Museum, the Linnaean Society, and 
some foreign museums ; and the scientific results are now in course 
of publication. Tho beauUfuI preservation of the specimens, and the 
fullness and accuracy with which they are ticketed, render this 
herbarium the most valuable for its size that has ever been distri¬ 
buted from India.^ 


The original printed list was put into Mr. Duthie’s hands by 
General Strachey in 18 76,shortly before starting for India to take up 
his duties at the Sahkranpur Botanical Gardens. Not having suffi¬ 
cient time to revise the whole of it by an examination of the specimens 


1 The maUrUli fot ibis 0» Aptsr were plsc^ st my 
R. atrach«7. and Wn siHH An<l hv Mr. F. Dnlbie, Caralor o( tba 

^taaicaJ <*arden». SAhSraapMr ^ S*V 
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preserved in Hi^rbyriom, hi» noUs were IcO behind to be 

completed by tnother hand. Theee aotes together with the single 
copy of the erigiuul caftalogue were niieelng for u time. The list 
however was found, and siiic^ then Hr. C B. Clarke has under^ 
taken to revise it up to the end of the PolypeiMlac, as well as the 
willows, the grasses, ami Uic two families of Urticaeeo! and 
Pip€r(%c€ta^ After completing the revision of the polypetalous 
orders Mr. Clurko remarks, “ I may udil that tlie only use of the 
above veriftculiou muHt Im to allow how very good tlie. iiumes in the 
list arc ; it would l>c useless to carry it on furtlier, for in tlie next 
order (as Cotnpogi(fv) it would l>c Ixdier to name up the Herbarium 
by the list thim to rcnlucc thr list by the Herbarium. For unless 
the order has been M|»ccinlly worked up, as to the Indian plants in 
the Herbarium, it is not so carefully sorted out as were the 
Strachey and Wiiil or bottom [dants original ly/* 

Tlie following explanatory notes by tlie same botanist .should 
also be rc<*ordwl:—In the above reduction all that is asserted is 
that 1 have seen the ticket of Stmehey and Winter bottom copied 
on the left-hand side of the j>age, and Uiat when I saw it, it was 
in the new bundle havfrig the name on the riglit-huud side: nothing 
beyond this. As regards tlie missing tickets, it appears that some 
of the common plants (as jVelutnbiuiny 4^.^, were never laid in* 
Secondly, that where these wore duplicates of the same plant under 
several nnmliers, some of the duplicate numbers were distributed- 
Thirdly, that some of the fragmentary or critical spedes were set 
aside and named in MS. ou the sheets, no printed ticket being placed 
on the sheet, but the name being carried into the printed list. I 
only discovered this in the beginning of Z/r^wnmiortr, and have 
found several of the writton-up sheets since. They are among tho 
most important to find ; but without printed tickets they can hardly 
be found in a Herbarium of this size unless they are lighted on by 
a fortunate accident. I^^ily, afVor these three causes have been 
allowed for, there are ceitain plants, as ifwuna atropitrpureaf which 
I eanuoi find anywhere, though [ have made a special and long 
search for th#'m. I can only siippo«c that Mucuna airopurpurea 
was namH • flowering specimen or fragmcin that it wa» coiisi* 
dcretl useless to pn«t^ ilowii.** 
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The arrangement ot the revised list has been made io emrespond 
with that of the Flora of Brituh India, as far as th«i work baa been 
completed ; the names of many pUitts have consequentlj been 
altered in accordance with the nomenclature adopted in that work. 
As the reference nuinhar of each species in the original catalogue 
is given in column 2, the old name is not added except in the 
case of plants now referred to a difTerent genus. 

As the reference number of each species in the original cata¬ 
logue is given in column 2, the old name is not added except in 
the case of plants now referred to a different genus. 


ABBREVIATIONS U8BD IN THIS LIST 

la CoLWM 9 . 


H. 

for 

herb ... S. or Sb. 

for 

shrub. 

H. er. 

99 

creeping herb ... S. H. 

i9 

htrrbsceoiu shrub. 

B. a. 

99 

aoeiiDg lierb 8. 1*. 


l■srs•Ulcal ahrut 

R. pr. 

99 

priehiy herb ... S. so. 

•f 

climbing shrub. 

H. so. 

$9 

c.ioibing Jierb S. *1. 

*• 

srb iresouit shrub. 

Htrb 6. 

it W. per berOsriucu of SuscJifr oad Wialvrbolloiii. 

In Coloxn S. 

B1. for 

btiM 

Or. for orange 

ae« 

8e for sesriei. 

Br. ,9 

brown 

Pk. p, pink 

« 4 « 

W vhlte» 

Or. „ 
14. » 

green 

lUso 

... l*r. „ pnrple 
... A ^ rtd. 

$44 

Y. fsHow. 
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(PirMQBiBiB# Xh 

1 

1 H. 

B' 

Wh. 

Utay 

A1i4ori» Nilal 
lAI. 

ip.— ••• 

S 

H. 

4' 

Wb. 

^Jiily M. 

Do. 

4> ScopoUfti 







pnniu* Dtmt, «M 

#44 

H. 

I'—li' 

Gi. r 

inly 

Natl, TitttiB .«« 

6. Eyoiciaaiia 

■ipfit A* •«« 

44« 

H. 

B' 

Pt. 

Jaly 

. UilM,Ao. 

1 

6- NScotiana. 







■p." “ 


U. 


• ^9 


AlBwri «». 

ZJCXIK —SGOOVHU 

A 






LAfttACtlA. 

1 Verbaicnm 







TSupMi, 4. •«« 

1 

U. 

a' 

T. 

AqbwI ^ 

i 

Jl(4lim, MiliB 

r 

«» 

t 

H. 

a'-^' 

r. 

Jiiui •»• Kiliil Til» •»• 


or THB NOBTQ-WE8TBBK PROyiUCBB* 


Ml 


(con d rmed )• 












BIUALATAK DilT/mCTV 



List of 


Kum. 

t 

a 

”1, 

111 

1 

2 

• 

X 

f 

% 

4* 

a 

2p 

0 

«* 

% 

B 

Colour of flower. 

« 

r 

1 

1 1 

4 

1 

% C0]liA 







eoroniibittklt*M« Vttkt. 


H. 

t'-9' 

Y. 

Hoy 

Diffettr 

3* Lintri^ 





1 




U. 

4*—9" 

T. 

All i b ol 
ym. 

.Mnor»> Ao.... 

4. Aitirrhl&Qtt 






Oraiiiumv L. 


U. 

r—9' 

Ml T. 

Muub .. 

Do. 

6 SeropkvUrit 




1 

1 


Ihfrit. .. 

1 

11 

i' 

1 

4«0 

liilf ..' 

Milnm .M 

ittrk. 

9 

It- 

9'^' 

» « * 

June 

MrIAH, Ao. ... 


9 

11 1 

i 

« 4 

Uo. ... 

Almoro 

bInMJattfwIft* /Ia^V... 

4 

11. ' 



Inly 

NaIoI Til ... 

Kil||rvortlilt» 

4 

u. 

9' 

l*r. Ou 

Au4Uo4 ... 

Site 

CftlfCiuA* //ffflA. 

4 

It. 

r 

999 

Jiuie 

(lutkorl. 


7 

11. 


99 9 

Jidy 

Loplel 

6* K^bhIiu- 








M4 

u. 

u' 

4 4 

April 

LoJh 

7- VtsQi* 







dmlaCufs M'tfA 

t 

It 


n. 

Aoouil .. 

Biiuli Tiw .. 

ruKVWi»i •.. 

9 

u. 

:: 

Vt. 

tfureb ... 

Ahnoru •« 

•uroiloiui, fir* 

9 

u. 

if. 

1>B. 

Kopkoi ... 

I. UAdmUrfia- 







«rilen«follii» /.M«. ... 

1 

H. 

i-' 

T. 

Aocnot ... 

JflfOMr, fte. ... 

frtmUlIuM, /fMfl. ... 

■iieroaMehjA, 

9 

H 

1' 

y. 

Joniwry... 

niteMf. Ae.... 

9 

u. 

t'—9' 

y. 

iCoreb ... 


9. ItaBO^Uia- 







MMliaMmAif 

1 

s. 

4* 

oo4 

July 

• AlBium «•• 

VosbATflill, 

9 

II. 

4* 

99 • 

Mwuory.* 

. Pint Uia ... 

hTKrIcllbUA, 

9 


+ 

oOO 

#•4 

OoO 

10. HarpMtii 







Ummef\^ H B.K, .. 

. 


#• 

U. 

Ai^uol .« 

. BMtar, lUn 

1 _ : m^Um9, 













or TOR KORTn-WrJiJtKnN’ PROtINClW* 


—(coiUIiuiihI). 


i 




t 

\ 



m 


a 

Him4^ 

j 



a 

t090. 

1 

i 


f 



1 

• 


a 

0 




I 

*3 

i 


Is 

Si 

4P S 

* 

& 

, 

s 

5 


^ 0# 

M 


1 


Dpen 

$%$ 

1.3,000 

1 

K. 

«•. 

4 p p 

Bulk* 


1—5,500 

B. 

• 44 

9 4 9 

FIciiU 

04* 

1^0,000 

B 

•44 


Open 

¥04 

13,000 

4 » ^ 

i). 

940 

l>u. 

* • » 

KMOO 

1 1 • 

I>. 

400 

Ito. 

* • • 

§• T,0»>0 1 

u. 


4 4 A 

Wool* 

* ^ • 

0 7,000 

u. 


4 4 w 

4 4 • 

Opvo 

4 • • 


u. 

«44 

4 • 

J^. 

040 

10—liftMIO 

H. 


! ^ 1 « 

1 

Do. 

9 4 • 

ID,UCX> 

**• 

4,4 

! T. 

j 

Do. 

4 *• 

5,000 

K. 

♦•4 

•44 

Wet rocko 

• 41 

i/w 

I(. 

4 e# 

444 

Open 

OOP 

t—:*,iioo 

U. 


4 4 9 

IM. 


3 -9,5<I0 

K. 

444 

444 

Sliiwl/ bttukfl 

*0* 

1—7,000 

U. 


« • » 

Do* 

99 * 


R. 

4 ♦* 


Opeu 

* • ♦ 

1 —y,ooo 

H 1 

•4* 


Wh 

Do. 

4 • * 

io« 

4,000 

»•% 

K. 

, 

9 

094 

4 4 4 

i0» 



4 * * 

M» 1 
1 


444 

ru 



) 




Bcaiftrirf. 
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II iwP latan PiRTniCTs 


5U 


Lint 0/ KttmuOfi 



Ji 








• 

i 

e 

M 

t 

*6. 

4 

& 

9 

• 

r 

1 



III 

IsS 


1 

9 

U 

1 

0 

8 

& 

1 


X 

s 

S 

<3 

H 

3 

11. Dopmlriun. 

jnikCtwn, 


n. 

y* 

♦•4 



la. Toretti*. 







Grifi. ... 


H. 

i''- f' 

1 

Pr. 

StptcmkwJ 

iNiinl TU. 8tf- 

ju vaII«x. 

la. VaadelUA. 







eruftUnft» ^r<A. 

1 

tl. 

1 

Fk. 1 

Julp 

Aimoro ... 

p«iJonculAU» UtHik.... 
«ivnouUHfvll»» Dpn, 

» 

Hi 

•r 

fil. 

liilp ...1 

Do. ••• 


H; 

r-r 

Fk, 

Auguot ...* 

NaIuI Til ... 

14. 







br*ehiftA*» Lint. ...| 

#«• 

H. 

ar 

Pk. 

Mf 

Alraora^ Ac. ... 

16- Htmlpbragma- 
hMcroph^Ikia, IV'of/., 


H. or. 

O'' 


Hop 

Chin*. Dbikari 

FiM. 

16- Picrorhltt. 


♦ 





Korms 

1 

U. 

0 " 

Br. Pr. 

Do. 

Midhiri Pom... 

< ♦ 

S 

H. 

9* 

^99 

4n\f 

Mllioi .»» 

17- WolfeuA- 







Aabcftilftm, ... 


U. 

r 

B). 

June 

Binitr 

IS- TtrOAlCA. 







Anac»IU«, A 

1 

H. 

1'—f' 

Vk. 

Mftrch ... 

;IUtiig4r, Ac. ... 

UxAp BtHtk. 

s 

H. 

y" 

Bl. 

Uftj 

^Dwili 

elHiiAt Ftitk, 

3 

H. 

a"—O'' 

Bl. 

Atifuftl .. 

Barjlking Pom» 

■».— 

4 

B. 

y' 

Bl. 

Ibtfitombcri'MlIftm* Topld* 

r 






hungo. 

Mrp7llifolU, t. 

6 

a. 

y'—0" 

HI. 

AoguM ... 


aMim» 

6 

H. 

0" 

Bl. 

Do. 

Sibo 

ftfratiii A 

Iu6d<ni, £tfptfw. ... 

7 

$ 

U. 

B. 

4" 

Pk. 

Bl. 

MMch ... 
Do. 

Alioora 

Do.| Rftlnl 
Til. 

Ulobfty L ... 

9 

H. 

0" 

Bl. 

UoTcb ... 

Hftlni Til. Mi- 
Ua. 

eftpltM, ... 

10 

R. 

y'-^o" 

Bl. 

AufWi ... 

tUrjikmog PaM 

llBOM, fftnik. 

11 

H. 

1 ' 

Bl. 

lulp 

[NiU 






OK rBK N<^>11TI1*WKATRRN PROVINCES* 



Tibet. 






BUfiUTAR DT9TR1CT9 
Liu of Kvmaon 


It-—BtehAifA- 


«0.-Btrlc4. 

UfMrtA, AmIA. 

91.—Ctttr utbm- 

kUpIdA, A.i^. 

t9.-6opatlft. 

IrlSdA, 

99. —Ltpto^mbdM. 

9mtk* ... 
94—XvptniiA. 
•Sdatll*! L, 
94-P#di««Urli 

■wfUntha, i>9n 

Ditto 

ftodlU, 

Ditto 

oonoM. WU. 




1 


1 

4 

i 


■S 


8 

b 

i 

1 

1 




o 

9 

X 

i 

fS 

1 

1 

X 

m 

3 

U 

3 






Oetotof .,-qopeiir»Alni» 

I 

Do. ... AtO)or^ Ac. ... 


W. AoffOit ...TViom» Ae» .. 
Y. Do. ... Qoafoll, Ac... 


Fr. yolr ...Alttom 


AofOil M. Do. 



•IpbOOMllMl. O— ... 4 

F^lnote^ wmff. ... I, U 

IttUAoro^ FUek, ... 4 

▼MlcttlotOi YfoU. 4 


liottor, 

Ditto 


BoekorttM, Bo/f. lo 
rOlMftttMldn, 

JfAr«A 




Da ... Qifor, BIomf, 


T. W. ^ono ...iDhikoH^OUi* 


Kinrau^l.Mi 


Do. ... 

Do. ...lOlrfum, Ftttl 
Dn. 

wQfott ... Noioi T 41 * A 1 

Do. ... K4(tm * 

Do. ...Bibo 
Do. ... liUoa» Tttloj 
of Oof A. 

Do. ... Boriikiaf 



Br. T. 


Fkodorl 
RlmklA, loloh* 

A «ia 


tatt ...^Bofi*)o. •*. 

Bojimktfp BMebbo Tm .. 

Da ...I Da 
















or THR HOBTH-WeSTBBK PBOVIKCBS. 


647 


Plant* ^continoed). 


1 

4 

1 

s 

Himd' 

Ur». 


1 

z 

a 

li 

0} •• 

A 

k 

li 

Opw «*• 

1 

1 

a. 

066 

666 

Oik 

<ouo 

£. 

- 

666 

1)6 

4/MO 

R. 

»60 

666 

Dp. 

M/fOO 

u. 

1 

400 

64 4 

Wtl 

1 

^^.aoo 

: ft' 

040 

646 

1 

1 

Open 


B 

660 

464 

1 

Dp. 


H. 

6^ 

466 

Dp. 


u. 

D. 

646 

Do* *•* 

7—TI»M0 

R. 

D 

66t 

Do. 

OOP 

ItfOOO 

K. 

466 

66 6 

1 

1 

1 

1 ••• 

Dp. 

It,600 


IX 

1 ... 

Do. • 

6—7^000 

R. 

646 

666 

Do» 

l>,000 

B. 

460 

666 

Do. 

8—0,000 

El' 

• * « 

646 

Do. ...4 

11..16p000 

■ 

D. 

T. 

Do. 

14,700 

' ^ 

646 

466 

Do. 

lOpSOO 

□ 

6*6 

6 4 4 

Do. 

lO^lOiOOO 


44 4 

T. 

Do. 

11|000 

B 

too 

44 4 1 

Do. .•• 

t^l 0,000 

661 

466 

T 
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mUALKYUI DISTRICTS 

List of Kumaon 



LXXX—0R<IBAS« 
CUACZA. 


Indie*, Ro>2t. «#• I 

9-—Orolmiiche* 
ladle*, WatL — 

►p. •— ... 

•p ^ ... 

tpUhjtanm. /iC. 

h^XXl -PLUMBA* 
UINACB^. 

1 —Piumbago* 

lepUpica* L. ... 

LXXXU.-OBSNrvB. 

ACCiS. 

1.—AKhyiuntbiit. 

rAmoiifliinu, ll'wf/. ... 

8.*L7iio&otiii. 
ternlfoUft, M «/i. 

3 —EhyncbogW** 
inm. 

obll(iuuiii, ^C*. ...| 

4—PlatyBtemma 
yloleldee, 

5 ^Hidjmocarppi. 

lAnnainoM, ... 

mKro^ibylU, ... 

•abeUcrnani, W'llL ^ 

6.-€hirita. 

bifo^A, /W .* 

li«!||oiT«rtlili, OC, ... 



H 

Itl 

fsS 

s 









t' 

6''— 

... 0 

... J 


Pk. 4 

W—U' 

8c. i 

9'-l5' 

Pf. 

i'—14' 

Pr. Bi. ( 

a* 

8" 

»" 

Bl. 4 

Vr, 

I’r. 

I' 

Fr. 

i 

\ 

t 

4* 

i Fr r. 

a* 

; Pr. 

1 


lUpkoi, Bliin 
Ul. 


Ilordwir 
Dwili, RainnI, 
Tula 

jUiliD, Mllrn^ 


'Bliibar, 
I ear. 


MohargAri 


October .• (Outer hilU 


NuIdI T&J 



Almora 

Moharuirl. 


Uftotni. 


Outer hllla 
Gaogoll. 

















or THI MOaTR^WESTEBK riiOVlHCBB 
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J^lanis^ (coutinued). 



t 

1 



s 

1 

Him4^ 



«• 

Uys. 


s 

1 


_ 


"S 

m 




I 

h 

s ^ 

4 

& 

« 

• 

5 

1 


S 



Open 

9—4^000 

li. 

sSI 

sse 

Fields 

1 

!.«» 1 

K. 

s s s 

«6« 

Uu ircM 

6-..iO,noO ' 

B. 

* * * 

66e 

Flel.le 

U^OO ! 


1) 

eee 

Oiilliyoiue ... 

J»—13,000 

B. 

D 

eee 

Wood! 

) 

1 

1^3,000 

1 

1 

*• 

1 

1 

1 

* • « 

1 

1 1 

see 

1 

Trees 

4,000 1 

1 K. 

1 

1 

1 ••• 1 

1 

SSS 

Trees & bsnks, 

3,6—4,000 

R. 

... 

see 

Shsilj bsnks ... 

1,6^600 

R. 

• ♦4 

1 

♦♦ s 

Trees & rocks. 

0—OrSOO 


■ 

SS^ 

I>rj rocks 

6,000 

H' 

1 

set 

liVet rocks ... 

3—6,600 


nn 

sse 

Do. 

6,6—6,600 

H 

B 

eee 

fibsdr bsnks... 

t—6,000 

a 

see 

ees 

Do. 

4-6,000 1 

1 K. 

1 

s ♦# 

eee 


HcfBurkn. 
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BmiLAYAy DiSTEtcrrs 




i 







-1 

« 

B 

a 

c 

i 

$ 

5 


Vmm*. 

•.-s 

id 

9 

Z 

u 

c 

j 

jS 

!• 

*8 

1 

o 

1 

4 ^ 

t 

6 

• 

b 

1 

0 

B 

* 

S 

1 


F 

.3 


IJCXXUU-Bi:»N<V 

NIACKA 

•V^CMlounXku 

liuJitA, Bf, 

% 'StartotpmsBm. 

nftr«ol«ni, DC. 

3 «’Ampbleam«. 

ftfftiU, {Hoyft) 

L^XXiV - ^XOA- 

LlHhM. 

1 -flmimnn. 

ittrlleiim. L 

LXUV^ ACANT(^ 
ACKA 

1 ~Tbiuib<rgiA 
^oeeiM^ 

EysTOpbiJA* 
polTtpermt^ T. A rnAin. 

B-RuelliA 
blrtA, y^U. 

4 ^ReUiidiuiii 

Aftrltrioides, A««* ... 
5*-8tyobUAnthM* 

tarieuluiM^ iV«r4 

( UtlfiMaa, 
fftiUehU. ^044 •*« 

aUtoa, iftt4 ... 



BlUbar A n 4 
oat«r hUlt. 


Dh4b4f 


TV. 'Match ... Deoprayiir ... 

Fr. dat/ DKAuli vAl'ey^ 


Pi>. ... Bhilitr^ A loo* 


I 8aT|^ k»rif1fc» 
UATArsu 


MoIiab 


Bl. \yMk ...OMrbikki ... 


WH. 

PebnMTjr BhibAT 

Bl. 

DeMnb«r» Kota Ddo 

Bl. 

1 Do ... Do. 

li. 

FcHr«Af7» KApko* 

31. 

Aofota ... Hdr Pota 

Bl. 

Do. ... Dlrorl I'l 
Do» ... lAlhit 

Pr 

Pr. 

Do. ...TufhiAl 












W TBl KORTH^WBSTBllM PEOTIKCBL 
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Plonl9~ (eonti nned). 


i 

1 

1 

Him4- 

1 

1 


% 

3 

J 

£ 

ll 

i 

1 

1 

1 

RtiMOfko. 

JToiMl 



OM 

OEl 


J)E. 

1...9,000 

#00 

•♦0 

OM 


OpCB 


R. 

«O0 

■ 


Ob rMk» 

1 t,ooo 

1 

1 

R 

• •0 

1 

H 


OptB ftad obI- 

1^,600 

a. 

0*0 

1 


llTBlfd 

Tonrt 

1 

1 

t,i00 

1 

1 

1 

B. 

1 

! 

##• 

• ir««B#MM In RtvO. 0. B ▼. 


9,000 

B 

• #% 


mBernisdiifky U BtrO. & * W. 

Shidp wood# •«» 

1^,000 

1 

001 

I 


7ofM 

IfMO 

1 

1 

1 

ooo 



EOOO 

& 

1 

B 


Oo» 

0,000 

E. 

HI 

H 


Wbs^ **. 

% §fiOO 

B. 


##♦ 


to. : 

0—9,000 

B. 

B. 

•## 

♦#9 

l#0 

#00 


to. 

0,000 

0,000 

ly 

•## 

■ 















kimXlatan districts 
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LUi of Kuinaon 



K«in«. 


Bis 

i !■= 

i 3^ 

nil 


. 6—OoldfatslR* 

eftplut4» 

pmirmonolHct, Siet, 

4\r^ticmiAy Sh$ 

7. ^AckmAiither a. 


Sicbolomai 

A. «•• 

•• 

clHtUia. Poth. 
pcpaUtitii, ^et* I 

9 ^4syitaai*> ' 
iBicrootrpa» Stu 
10 —InBtbsmiim. 

AarTotniTiy ff.0r« ... 

11PUofuaatkvi 
IbmlAorolf ym ..• 
18 .—Ls^ldagatbii. 
mpldaUi 

aMUU» ••• 

parpurleattll»» 

hjalUa, iV«c« M. 

Il—Jutieiiu 

alerutba, H'aff. ... 

proeimbMi* A. 
AdbatoJa, 4. ««• 

U—ftaafi*- 
lpafTlflora» ii$40 


II. 






b 

4 

9 


1 1 

a 

O 1 

c 

z 

a 

0 

c 


^ ! 


o 


.s ^ 

3 s 

1 

g 

»■# 

\ '' 

0 

p 






Sh. 


6 h. 


8h 

Sh. 

8h. 

H. 


Aos^t ... KillmiinHI 
Aufuat ... Mohtrgftrl 
AutfuM .. Nainl TU 
Aiifiiftt ...I f 


Bl. Anfftktt ... Safjq valtej ... 


Pr jAiiifOPl Gtnaoll 
A*r. Scpt<Diber, Bftsna r 
Pr. ScpUDilitr/Knlipithar- 
l*r. Sfpt# •»* cr, Ooicr bills 
Hh September, 8a(r&H 


Pr October K«u 06a 


m. Maroh Outer bills ... 


Or. Br. Marth 


'Kota Diia 


Wh. Pr Harsh ...Outerhills 

Wh Marsh Do. 

Wh. March ... Do. 

Wh. March ... Do. 


LI. 

Pk. 

Wh. 


Aufait .Mwoiari 
Kar^ .* {Outer hills »•• 
{March ...PtalDaiBiiaMr, 


Match •». BImoHa «*• 









OT THK HOUTH-WKSTRRX FROVlKCSt 


5dS 


/ 7/1 rt f ^—(con ti n no J ). 


1 

i 


I 

■ 

I 

B 

is 

II 


HimS^ 


* 

I 




p 


R«BBTkB. 


Woor'B 

^^0O 

H. 

1 

*• » 


1)D. 

0,M>0 

K. 

«4» 


Do. 

7,000 

H. 

4 

* 

•#« 

Do. 

. 



... j 

1 

Optn 

4.000 

R. 

»• • 



Do. 

5 —r^tioo 

II. 

#• 

444 


Do* 

A.OOO 

I( 

• 9 4 

44» 


1 Do. 

s^o.oon 

U 

0 

4#« 


Do. ». 


l(. 


«4« 


Do. 

4.000 

H 

004 

1 

#44 


tthod^bBotio ... 

1 

V,000 

H. 


444 


1 

V^oodo 

t " 4,000 

B 

- 

W4 


Forfoi »M 

1,6^,000 


«44 

444 


Opoo 

t~s,000 


I 

««• ^ 


Do. ••• 

1—4,000 


M 

404 * 

i 

Do •• 

1*^4,000 


#40 

1 

*«4 


Do. 

s^ooo 

H ! 

1 

1 

04# 

«#4 


Bhodj boako ^ 

1 

4, BOO 

]( 


##4 

• i7r*«l/Far(# Ko.l Itt Herb. 8. R W 

Up«k ••• 

9~B,0i10 

K. 

4*4 

4## 

M No. a ditto (tUlo* 

Do. 

4—5,000 

B 

•M 

400 

fMica dim ditto. 

Do. «•. 

4,000 

r 

44# 




70 
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UlUiCLAYAN DiSTRICTB 


Lui Of Kmihuoh 



li 









• 


i 

4 

? 




a A 


a 

fe 

o« 

« 



Ktioe. 

K a 

B • " 

& 


i £ 

a 

« 




% ^ 

« 

, •8 

2 

M 

% 



« 

fr 


:• s 

2 

« 


1 

2 


1 


X 

8 

n 

G 


1 


1$ DieUpt«r4. 
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Dutbi«, Siiperlatcndeot of the Botanical Oardeni, Sahiranpor, from the Hit fur- 
cotrcctioBi mado la the fitet pmfe bj Mr. Dntlile vcte canSod oat la tbo eecoad 









CHAPTER IX* 

Ecokomio Botakt. 


CONTSKT^. 

Ammgment M the «abjcct. Food of ilie |)cop1o. AnalyMt of tho food- 
gmina. WatMn'o formula. Cultivated fooOfgmlnfl. Cercali. Polaca. Ama* 
ranthfl* Polygonacete. CullivateO vcgctAblc*. Gourds. Vegclablcs. Condi* 
menu and apicca. Orccna. FruUa^ coltlvated and wUrL CneuUivaM products 
uaod os foo<l. Drugs. Nareotics and sptrils. OU*»oeds, Djet and Una. Gums 
nnd Oum«rcaiiui. Fibres. Wo(hU^ 

Tub economic botany of the Himalayan di«trictd of these provin- 
Arrangement of the actual and ]»oiontiah opens ont anch a 

wide field for investigation that it would bo 
impossible to do more than review the information that we po:*eOHs. 
The materials aro to be found scatU'red over numerous tnemoirs, 
artUrlcSt reports, «nrl notes, and .ire as practically inaccessihle to iho 
general public as if they had never licen collected* Tlie form of 
this cliii])tor will; therefore, bo more that of a suggestive classified 
list Uian of a treatise, which would, in the first place, bo more than 
could bo usefully prepared by one person ; and, in the second 
place, will come more fitly into tbe general review of the economic 
products that is about to bo under taken by the Departmout of Agri¬ 
culture in these provinces.* For the more orderly arrangement of 
our subject, we shall divide tlie useful products of th^ vegetable 
kingdom into the following classes: - - 

/*— Vegetable mbgtanctt used a% food ty men and animaU. 

a. ^^ttltjvated food'gmixuu t d. Greens. 

S. Cultivated vcgctaWci. Fruits, cultivated and wild. 

e. Sfitcce o&d cDodinents. I /. Uncultivated products used m food. 

Ih— Vegetable evhsianees vsed in 

s. Dmgf. \ K Korcotice and e]>lrite. 

t Progr ess bfls been mode in this direction hr the publication of mj ^Kotee 
on tbe Economic Pr«tucts of tbe Korth-Wcetern IVoHncet.** Part 1, on * Giime 
and gnm-resins ;* Part II.. on 'Economic UinemlnsyPart IIT,lMiuedbv 
the Drparlmcnt of AgricuHorv, contoiot, ' Tone and Dree ;* Part IV., * Cii)tlvAt« 
•d food-groins*; Part V., 'Gourde r vegetsblee : comtlcaents and uncolfivstod 
predocti uerd ae fond.* The moninder m under prcporoUoB oad will omnriM 
Diogi,* • Fibre*,* • Woods, sod • Iforcotic^* «»pns* 
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22I,— Vfg€iabU iubsfaneei U4cd m fnanufaetur€9m 
»• 0fl*Md4. I G 1 U &9 «ad pun-rciiA9k 

Tu* aad Uy«9. | 4. Fibre*. 

r. Wood*. 

IV. — Sp€ci 0 l iuf'jeeti, 

«. Forest hiitary. i *. Bhe* eiporimeatg. 

Te« oultieation. I 4. 8erieu)tu*» 

•« meoelbaMiie. 

I.—VeqBUBLB BUBSTAKCBB used as food BT MEK Aja> AKIMALS. 


Xlio populutian of the Himalayao districta is essentially Hindu, 

and cons^cqaently the vegetable kioffdom 
Food oi tbe pQoiils. - . \ ® j > 

atfords most of the substances used os food 


by the people. Few of the hill-men, even amougsi those vrfio have 
liad much communication with the plains, have any prejodice in 
regard to eating animal food. The majority partake of the flesh of 
kids, sbort-twled sheep, and young male buflaloes at festivals and 


marriages, and whenever sacrifleos are offered to the consort of 
Siva. Wiui but few exceptions all eat the flesh of deer, pheasants, 
and partridges, but not of jangle fowl; whilst in Garhw&l, ail, inelud¬ 
ing Dralimans, eat the flesh of the wild pig. The servile classes 
(Dorns, &c.) eat meat of all kinds whenever they can get it, even of 
animals killed by wild beasts or which have died from disease, and 
in their habits differ lictle from the ('hnmirs of the plains. Uncul¬ 
tivated products are used as food chiefly by tbe inhabitants of the 


jungly tract lying along (he foot of the hills and along the banks 
of the Kidi, and, in Uincs of scarcity, by the people of the upper 
Pattis. At all times, however, the young ienves of nettles, of 


several species of ferns, sorrel, and the like, ore used as a spinach 
by all classes. An examination of the lUt of cultivated products 
use das food will show that the greater portionbelong to the great 
natural orders (rmmtnece or grasses, fjf^umhiOia or pulses, and 
CuatrbUaceff or gourds. Tho two former afford life-supporting 
substances abounding in albuminous matters and those capable of 
repairing tissues accompanied with starch, gum, and sugar in 
such proportion as to support respiration and promote animal 
heat. They also provide the inorganic substances necessary to keep 
the circulation in a healthy state and to renew the solid frame-work 
of our bodies. Of these two orders the Ontmi/fca or grasses is the 
more important, containing as it <ioes wheat, barley, rice, miUets, 
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mnuei and sugarcane, m*hich enter so largelj into the food^resomoe# 
not onlj of this oonntry bat of every country in the universe. To 
the Leyuminora belong peae, beans, lentils, and gram. The gourds 
and cultivated vegetables are eaten more as a relish or to eke out 
a scanty supply of food^gmin than as a sole food resource, and 
then only at certain seasons when their abnndance and cheapness 
render them a favourite. The same may be said of froits, culti¬ 
vated and \nld| and of the wild plants collected for food. 

There are three forms of nitrogenous snbstancee common to both 
ot Um food* animal and vegetable organisations distin- 

guislied by the names albumen, iibrine, and 
ciuieine; and it has been found that, >ylien introduced into a living 
organism, each of these is capable of being converted into the other.* 
Tixo principal ingredients of the blood of animals is found to be fibrino 
and albumen, and these substances contain, besides the carbon, hydro* 
geti, ouJ oxygen found in farinaceous products, such as the cereals, 
nitrogen, sulphur, and i>hosphoras, which abound in the pulses. 
These elements are also found in oil parts of tlio animal organism 
except water and fat. It follows, tborcrure, that nutritious food must 
possess both albuiniuous and nitrogoiious ingrodients. The former 
ore composed of carbon, hydrogen, and oxygen; tbe hydrogen and 
oxygen being in proportion to form water, thus leaving the carbon 
wholly unoxidibod; or if we 8upi>ose the oxygen to be divided 
between the carbon ond hydrogen, a surplus of carbon and hydrogen 
that is unoxidieed remains. We are now speaking of what takes 
place after the food has been taken into the body and there submit¬ 
ted to assimilation. From the moment an ammal is born until it 
dies oxygen is taken into its body through the skin and lungs, and 
given cat agoiztby tbe same channels in tbe form of compounds of 
carbon and hydrogen, or, in other Words, as the vapour of water and 
oarbonio toid. The latter is derived from tbe food eaten; for, when 
an animal is tmable to take food, so long as it lives, it continues to 
insjnre oxygen and give out compeunds of carbon and h^^rogen, 
which it obtains from the wosteof the tissoesof its own body. In fact 
death ensues from^tbe action of tbe inspired oxygen, on account of its 
poworfni affinity for carbon and hydrogen, \ffacn the tniinal has 
no longer superfluous carbon and hydrogen ca]>able of combining 

’Based on tbe itsesrehes of Frclessor 
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With oxygen^ itflcizes on the carbon and hydrogen of the oniinars 
own body; and, in the first instanco, on the fat, which is almost all 
carbon and hydrogen, ia order to satisfy the oxygon absorbed in the 
circulation, which afterwards goes otF as carbonic acid in water. 
From the above it will be seen that food containing a sar)>his of 
carbon and hydrogen is necessary to an animal in order to su^iport 
respiration witliont destroying its siructure. Rut, besuh^s defending 
the animal tissues and other parts from the action of oxyg<m, food 
maintains animal heat; for, whenever oxygen combincB >vjih a com¬ 
bustible, heat is developed ; and that this does not depend on outward 
influences is shown by the fact that tho beat of the body is the same 
in the Uxipics and in cold countries. 

There are thus two great uses to which food is adapted by its 
composition—the nitrogenous to renew tho blood and the nonniitro* 
genous to support respiration and maintain animal heat. But 
besides these there are other ingredients in food, the salts, such os 
iron, phosphate of lime, chloride of sodium with other salts of sodi* 
am, potash and magnesia, which occur also in the blood and bones, 
nails and hair. The following analyses of the priocipal cultivated 
food-grains are intended to show separately the quantity of tliesn 
three principal ingredients present in each class of grain, and in 
doing so its comparative value as a food resource. A study of tho 
tables will corroborate in most c«ases the empirical verdict on the 
value of each grain formed by the natives of these provinces, and 
give a scientific basis to their estimates, which would othenviso 
appear to be based on arbitrary data arising from their hid)its of life* 
The first series refer to tho cereals, the second to the pulses, and the 
third to other vegetable proilacts. We shall first, however, give 
Liebig’s analysis of the three forms of nitrogenous substances found 
in animal an<l vegetable organisms for comparative purposes, and 
then Professor Mayer’s ultimate analysb of the various food-grains. 


Ano/yst# of 
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HOIltATAN DISTRICTS 


ItesulU of ofM/ym A* 

These ere arranged id percentages so as to shot? the composition 
of the diflerent sabstancee existing in each vegetable prod act 
examined tvidi their septmte ases as life^nstainiDg compounds. 
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litBuUi of anolyM B* 

Here the arrangement is in percentages so as to show the 
ultimate composition of each product exominedi withont reference 
to the different compounds existing in them or their uses as lif^ 
snstaining com pounds 
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The reettite of the preceding tables are sapportcd b^ a further 
examioation of the pulaee groira m these provinces. TIic following 
table givea the average resalt of an analysis of tevcral samples of 
each product taken from ‘ Panjab Products/ 1., 843 
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From an inspection of the preceding Hblcs it will be aeon that 
the pulics abound in nitrogenous elements so efficient in repsuring 
the tissues, and next to them the cereals. A comparison w ith the 
analysis of the constituents of the blood w*ill show that the composi¬ 
tion of both is almost identical, and will also c:cplain why experience 
has taught the natives of these provinces to mix together in their 
food, in certain proportions, cereals and pulses, th^* e supplying 
what the other is wanting in. Thus the flour of gram and peas is 
mixed with that of the cereals and especially with millet flour. 
Pulse bread is very seldom eaten alone, and then only locally and for 
some special reason. 


The millets and the coarser pulses form tlic staple food of the 
bill pomdation. Amongst the former the manduaf jovfffiorrr, loni, 
c&fna, aM mUna^ anefamongst the latter tlie ffaltai^ hluUy and rutn#* 
The tnundisa is either made into bread or into a porridge called Mrt, 
and the cliiM l^ni are also made into bread or boiled w hole and 
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eaten as riec. When travelling, the lower cloMes live chiefly on 
«<U><,_t})e meal of parched barley, which only requires the addition of 
a little water to prepare it for eatiug. The following remarks of 
Traill still hold good 

“ Rice forms the favourite food of all tliose who can afford to pur¬ 
chase it Wheal is only in partial consumption, chiefly on occasions 
of cutcrtaininents at marriages, &c., whon the |>eculiar scruples of 
Hindus prevent the use of rice. Vegetables of all kind^, both cul¬ 
tured and wild, are objects of universal consumption ; among the 
latter dcM:ription, not already notici-d, iimy be mentioned the nettle, 
fern, tulip, nm/ti, Ac., of which the shoots, root, and bean, respec¬ 
tively, are eaten: the list of herbs, roots, and leaves, considered ed- 
ble by the natives, Li endless 5 indeed, from their indiscriminalion 
in this respect, fatal cases of poisoning sometimes occur. During the 
iKsriodical residence of the agricultural classes in the Bhibar their 
prinriimlfoodistbo “jmyo,” or sweet potato, boiled and eaten with 
buttermilk. Auiuial food is in much request among all classes ; 
with the exception of those ajiimals Uie use of which as food is 
prohibilcl by th<*ir religion, and excepting also reptiles of all descrip¬ 
tions and carrion birds or beasts, every sort of animal is converted 
to food in some part or other of U»e IjilU: by the soaUiern Garh- 
walii ruts and mice arc considered as dainties. The favourite flesh 
is that of the go;it, or of tl»c sheep, where bred: against the sheep 
of tlie plains an universal prejudice exists, its long tail rendering 
it in the eye of the liighlander, a species of dog. No scruple as 
to Uio mode of decease exists, and animals dying a natural death 
from disease, or other cause, arc eaten by the Hindus as well as by 

tlie Uoms.” 

Stewart also in his interesting rci>ort on the food of the people 
of the Bijnor district, which lies at the foot of the Garhwil hills, 
notices many points which Imve an interesting bearing on the 
lessons learned by experience as to the dieletical value and effect 
of each food-grain. He writes :— 

« Tlte prices of the various staple crops would appear to have 
a greater effect on the relative quanUUes of thoM consumed at 
different periods of the year than opinions connected with their 
wholesomcucss, &c. Still, the latter consideraUon has its weight in 
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determining the choice of certain kinde of food at certain setsoQi« 
Tliue, in the cold weather, much more hdjta^ which ii ooneidered 
heating/* ii consumed, with a large proportion of salt and spices, 
than at any other time ; and in that season generally, one meal a 
day, at least, consists of pnlse with rice in the form of kkijru Ba^ 
ghoTy or rice mode into raeal with its inner bosk, is also a &voorite 
kind of food in tlie cold weather. In the hot season, again, rice is 
the cereal most used, and this accords with the fact that its oodh 
paratire consumption U found gradually to increase towards Cal¬ 
cutta, and to decrease towards Afgh&nistAn, so that in the Upper 
Panj&b it constitutes a yery small proportion of the food of the 
people, and wheat and inaise are yery much used. In the rainy 
season more wheat appears to be eaten than at any other time of 
Jhe year, yery often in the form of goehni bread, with about one 
part in four of puls^meal. The labonrer, if not in straits, always 
has two meals a day, the fullest being the morning one, at 6 to 
6 A.Ml before he begins, or during an interval of, his work ; 
the evening one, after the day*s labour is finished : but, of course, the 
change of the seasons, the weather, and the nature and place of his 
work, cause considerable variation tn this respect. 

Tlie staple of food of the labouring classes in this as in most 
other countriee consists of one or other of the cereals, here generally 
combined with a considerable amount of pulse. From very many 
enquiries tlie average consumption of adult labourers, male and 
female, appears to be about tea or twelve ckhaiidks (80 to 24 os.) a 
day of meal, or rice, with about two chhatidh (4 os.) of pulse. The 
average weight of the adujt males admitted in t o Bijnor jail in six 
months was-^Hindos, one maund and ten seers (10(ttb*), and Unsa!- 
' mdos, one maund and eight seers (96tb0l BQd since this may be 
assnmed os a tolerably close approximation to the average weight 
of the adult male inhabitants of the district, the above quantity of 
food seertis liberal when oompored with the amount which has been 
found to support heolthy^persons in Surope, where the avenge 
wmght of individuals is probably considerably higher than here. 
Lets invariable (than pulse) but tftiU very ^ruqosut conoomitaafr cf 
the bread or rice oonsumed are greens and hir^drf of gourds and 
other vegetablea, and; in the season, one or twokmdf of fruits, 
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eapocially the mango. Theae not only have their nsee in supplying 
fresh vegetable juices to Uie economy^ bat also add to and vary the 
sapid etemente of the food, and thus, besides satisfying the natural 
craving for flavour, they also aid in atimnlating the process of diges* 
tion, although, both theoretically and practically, an excessive amount 
of such food taken habitually is deleterious. A more constant error 
of the labourer is that of making his cakes too thick and under¬ 
cooking them. The reasons for this pnetioe are, that it saves 
trouble, time, and 6 re, and produces the feeling of satiety with 
a smaller quantity. It is barely necessary to observe that the 
practice is calculated to injure digestion seriously (and in native 
regiments 1 have very often found that it materially inter¬ 
fered with convalescence from certain diseases of the alimentary 
canul). Hill men eat greedily all kinds of fruits, both cultivated 
and wild, and very rarely allow either to ripen thoroughly. The 
number of wild fruits and berries is very large, and the supply lasts 
from April to October, forming a welcome, though not perhaps 
always a healthy addition to their food. 

The average quantity of animal flbrine consumed by the labourer 
must be very small indeed, as meat is but rarely eaten by him, and 
then generally only in quantity sufficient to constitute a relish to 
his ordinary vegetable diet. The place of the oleaginous element 
which is, among meabeating nations, mostly derived from flesh, is 
here filled by the very large amount of animal sad vegetable oils 
consumed in Tsrious ways, e5]>ociaUy as adjuncts in cooking vege¬ 
tables, Ac., and in the protei-fonn sweetmeats. The amount of 
spices token is also large, and is probably, to some extent, necessitated 
by the rarity of the stimulus of meat, and by the considerable pro¬ 
portion goncrnlly borne by etude vegetables to the other articles of 
food. Sugar likewise used in larger quantity than in temperate 
climates, but I should think not more than, if so much as, is used 
in otlicr countries where the sugarcane is cultivated.” 


\VAi4oit*« formnU. 


Dr. Forbea Watson has published a most useful table, show¬ 
ing the properties of nitrogenous suh!tt;iiK*es 
which can be combined to the best ad^untage 
with carbonaciMms ones; (hat is, of pulses to becombine^J with cereals 
arrowroot, sago, iiiilWts, aud the like. Bv a simple formula we cau 

8b 
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find oot the quantity of a pulse that should be added to a carbont* 
ceoui substance, provided only we know from previous analysis the 
•mount of carbonaceous and nitrogenous matter in each, from which 
we can deduce the proportions of carbonaceous to nitrogenous in 
each, representing nitrogenous as unity. 

Then, to find the quantity of one substanoe to be added to the 
other, we have this formula 

Jjet the proportion of nitrogenous to carbonaceous iu the given 
substanoe he m : 1« Z^et the proportion of nitrogenous to carlma* 
ceous in the substance required to be added be n : 1« 


Then the standard proportion or best possible combination 
(which is 6 carb.: 1 nii.:)**p • Let the number of parts in the 
given substance be u, and the number required to be added be 
then—* 

I - } 

Or simplified, This will be clear from 

an example. Ijet it be required to know what proportion of a pulse, 

say gram, should be added to a hundred parts of arrowroot to give 

the l^st combination. By analysis we know that the propertiop of 

carbonaceous to nitrogenous in arrowroot is 165*5 : 1, and in gram 

is 3*8 : 1: then in the formula m will be represented by 165*5 ; n 

by 3*8; p by (the standard known) 6, and a by 100: so 

r (iss s^s) (3-8+1) 1 rTsssoi 

|“?s-sl)(iss s+i) j* ZOO— 100—2*09X 


1*00 — 209*0—the number of parts required; that is, that 209 parts 
of gram to 100 parts of arrowroot makes the best combination. 
This formula is of great value in settling )9ii and hospital dietaries. 


A -C0LTITATXD F00D4}RAIVA 


The cultivated erops are divided into thoee of the rahi or sown 

in the autamo and reaped in the spring and 
those of the khartf or cAaumds, sown in the 
summer and reaped in lutnmn, exactly as in the plains, for the 


Cnltivstcd Cood-grtins.* 


* A bote&kal dsseripiioo of seek of these pleats will he foaad la nv * Kotei 
on the XooDoaic i^rodiicts of the Kortk«WeMem Provlaeee,' Pan Vf^ Allahabed, 

laiu 
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influence of the periodical rains is felt in sU the hills on this side of 
CJi'i snowy range, la the hills, the staple crops arn the same as they 
were sixty years ago, wheat and barley in the s^pring, and rice and 
moitdua in the auiamn ; in thn tract along Uio fool of the hills 
rice and arum are the principal rain-crops, and wheat, barley, and 
mustard the chief spring crops. Divhling the cultivated food-grains 
amongst tho great natural orders, we have as follows :— 

OXAVJNSX 0« GOABSES. 

7ViG*r«in ntf^rr. Lion., nrhesf— 

TJno., bAficr-^^/tfar. 

Linn., releuiti 
Mifirat Linn., lire— 

JSen Lino.. maixe«S.^«/Af. mitMfttri, 

Linn.— iWf>. kt>4iif, 

P^ni/'km mi/Mcekm, Linn.— fnkdrft, 

O/tfiJimrHiti /f nmrmt0o’k0i Link.—wrfWfm. 

K'f/trirt ifalirtf, Rifi.—ihtKiiV, kdkni. 

P> Lsm.'—^/ av. 

Osrtfrffiw, Oeerln.— 

Avrka tnfrnt, Ltn 

pufgarr^ IVn.— 

Sacekarttm Lmn.. *>i4;pif(vinc—ItA, r*AA i*. m , 

LBGUBJ.xun.e OR rutsss. 

Ciffr Linn., —rSaae. rW/t. 

JSrritm L' ibt, Ltnn., Icnli!^—mAASr 
IVm ]«inn., brnn—MA/tt. 

ZwtA^rks mtirtitf Linn.. eh^/An. 

Pijmm Linn.» pea—>«/«*». kwimi. 

„ Linn.—wifA.e. 

P, A/nitfn Tar. Linn.— mm»h^ ekk/mi^ rttlfttfar^ 

„ •JUfrmwt, RaxK— yiTAf 

JUttATA/tr# Linn., bean— mm. 

,, MMfttJfpmSf Wilhi., hcarlet runnvr. 

„ ettcrinfuM, Lam.. riiHo varidj. 

F/^aa fkttanff, EnrU.— 

/M/cAm hijf0t»it0, Linn.i 

,, Linn.—«AlwL 

O^Waar# la^fVaf. .Spren^.—ttrAdr, r^M^r, ^Ar. 

Siob.—AA aL 

jtSfirafhiAft, t>, C.— 

CKEsnroMACB^a. 

Linn.—6f/Aira« 
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AMARAFTACU Oft AjIAlAlfTHB. 

Bxicb. e k r *. 

n Linn.^^AAial*. 

F^ltookacu. 

I^pyrwm tmJfntmm, Mcench.i back^heAt— p4lli, 

^ UUncnm, OtiBTtn., buckwbttl^^Ai^r. 

Ckrsals.* 

Triticnm vnlgare, Linn.—Wbont, ami Hordeam haxftstichon, 
Linn.—Bnrley. There nr« four rccogi^ired varieties of wheat :— 
(1) fchAit ta/eil or white wheat; (i), ddiid-kk<tm or ddun, a wliite 
Awnled.i-variety grown in largo quantities in Uio Koei valley near 
Sonieanr; (3), dnHlat-i/uini and (4) Idl-gthun, tdnga or ju$^r, the 
bearded varieties. 'NVlioat is called generically tmnak or gehitt, 
and by tho Bliotiyas ndphal. The floor is known as dla or 
kaHnii:. 


Thore are also scveml .varieties of barley known generically as 
yotf ! a 8hort-a»vnc<l variety is called rtna. When barley is sown 
and reai)C<l together with wheat, Uio nmed grain is called gojai\ 
and witl) gram or i>cas or lentils, it is known os bijra. In both 
tlieso cases the grains ore grown together and cooked and eaten 
as one. Mixed wheat and groin is culled gochiii below the hills. 

Wheat and larl^ usually follow rice in the same flelds. These 
arc jirepared in As.auj (Si'ptcinbcr-Octobcr) hy ploughing and clean¬ 
ing, and, when practicable, tWy ate irrigated by taming into them 
a strcnni from some river, flic irrigated fields are sown in October- 
Noveinlwr and the uplands in Novcmber-December. The seed is 
sown in fnrrows {'‘iyti), which arc again covered in by tlie plough, 
whilst the clods arc broken by the dafoya and again smoothed by a 
heavy flat wooden log {maga) dra«n by oxen and kept steady by a 
man stnudiiig on it. Barley ripens in March-April and wheat a 
month later, and j-ield about tenfold the seed so^vn. Both are 
cot in the middle of the stalk witli a sickle and tied in sheaves 
(ii/it/id) and stacked near the homestead to dry. Wlicn dry, the 
shcav«'s lire unbonud and threshed out by a flat woodcu board with 
a short hamlle known as niitugiti. In some of the north-eastern 


• A lw«iir«lKe-rri|.iioi of ea,')i »|«riM sml f.ill nole. «i lorslitic*. ii*M, 
fwxmclv l^'l V' tvvoouiic i*wdiu u of ike JCortk.Wc.iem 
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PattJ& of Komaiui a primitive form of flail is osed id tbe shape of 
a loog pliant stick. The chaff is nsed as f{>dder $ cow^ang 
ashes are mixed with the grain when atoredi to pr^ 

vent the attacks of insects. The variety H. ./Egjeenuy mentioQed 
by Thomson (p. 102) as that ^ curious, awnless^ monstrous barley, 
is peculiar to the highlands of Tibet, where it is extensively culti¬ 
vated*. It ripens in August in the Pruang valley. At the same 
time that wheat is sown, and often on the borders of the same flolds, 
masdr {^Ervum Lens) and gram {Cicer ^rietinum) are cultivated m 
quantities. 

Hordeum hunalnyenfe (oerfes^r)*^ the elidma of the 

Bhotiyas of Dirms. 

This species is only grown in villages bordering on the snowy 
range and at high elevations, 7-12,000 feet. The seed is sown in 
first-lass unirrigated land in October and ripens in May. The 
average ^ncld per acre is about fifteen loads, worth one rupee a load, 
and raised at a cost of about eight rupees an acre. The produce is 
consumed locally by the Rhoiiyos, being esteemed much too poor a 
food for the lowland folk. 


Ozyu aAtivUi lann.^Ricc. This widely-distributed grain is, 

as may be supposo<l, the principal rain-crop 
in the lowlands, and la also largely cultivated 
in the hills up to G)**i00 feet, where some of Uie most valuable vari^ 
tics are raised in the deep, hot valleys. It is an annual, belonging 
to the natural order (rrommeiv, having numerous culms, erect, joint¬ 
ed, round and smooth, the leaves sheathiug and loog, scabrous out¬ 
side and the panicles terminal. The local names of the varieties are 
almost endless; the principal recoguized in the Kunmon Division are 
the following :— 


Dh6H, 

dhetmutti. 

JjeHsmdtk 


lii/HtrfJ, 




V9C. 

swSi’sst. 


ssr. 

Buhfuee^ 





mthiys. 

dhdH'u 


Udaiigo. 

hanpdM. 


tdWtjrtf. 

WK4»9€m 

SirsnrO. 

sdntAt, 

namUjfQ, 


fvStfMaw. 

SAdi. 




mAhttU, 



maksmt. 

ntwtca. 

r^fbhAtf, 


rvfiA4iem, 

reMjfS, 




ckdukAli, 


ekOm^ktirl. 

fdiiifm. 


In the bills, the agricultural year commonces about tlie middle 
of February, >vbca the laud has to be preporod for the rioe-crop, 
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vrhich is usually sown where tnandua has been raised in ilie pre¬ 
vious season. Tiie man tire from the cattlo-eheds U spread over the 
ground which is then ploughed and freed from stones. The terrace 
walls are repaired and the roots of the mandua from the last crop 
are collected and burned. In Boiaikh (March-April) or Jeth^ 
(ApriUMuy), the land is ploughed again and the seed is sown in the 
furrows, which are closed by a flat log of wood drawn along thorn. 
When the.young plants have risen to some three or four inches in 
height, a large rake or harrow is drawn over the ground to remove 
. the weeds and thin the plants. Where water is abundant, tlic better 
§oi*ts of rice are sown in a highly-manured and irrigated nursery 
(htAnom) or seed bed. This is first flooded with water and then 
ploughed until the soil becomes a semi-liquid muss. Manure is Uion 
added and the seed is sown on the top and covered over with leaves, 
espociiJIy those of the cAir, which are said to decompose easily in 
water ana form an excellent top-dressing manure. The young plants 
are transferred (ropa) from the nnrseriesby the women and children 
inJuoe-July to the open field. Themaoure used is commonly the 
sweepings of the cattlo-pens, which are collected in regular heaps on 
a place set apart for it in the field, usually that in which the cattle 
have been regularly penned (iUotto), to economise tlie cone.^iion of 
their droppings. Leaves also are collected and allowed to rot in 
heaps on the field, and twigs and branches of trees are burned 
and the ashes made use of. The latter are usually taken 
from tlie village forests and cost nothing but the labour in 
gathering and stacking them. When the field is a small 
one, the earth is loosened and the weeds removed by a small iron 
sickle In July-August the weeds arc again removed, 

whilst the land is kept inundated with water, and by the end of 
August the poorer highland varieties are ready, and by the end 
of September or beginning of October the finer sorts grown on the 
lowlands. Bice is cut from the root and stored on the field in stacks 
(itanydm) with the ears inwards. There it is left for four or five 
days to dry, and after that the grain is trodden out by cattle 
CD a thresbing-floor ])aved with slates (AAa/a) or simply by men 
on mats (moiAia). Tlie stalks (pnird/) are made up in bundles 
(piUs) and stored round a pole or in the fork of a tree and afford 
food for cattle and bedding for the poor. The gram is taken homo, 
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and, uft«r being dried on the roof of the house^ in stored for u«e 
in boxes (tAo^tdr) or in bnsketa plastered with mad or cow^ung, 
culled kor<mff<i$ or ddtoj, Unboaked rice ia known as dltdn in 
Kumnun ; and before basking it is again dricnl in the sun 
and then pounded in a woodon or atone mortar called nn 
ukhaL The pestle (mu4c[) in use is tipped with iron^ mid ilic gmin 
is pounded three different times beforethe dean rice or chdnwQl is 
produced. The chaff (cAtio) is used as fodder for cattle, and the 
husk (/n^As) of the third pounding, by the poor. Winnowing is 
performed by a shovel^haped basket (su/>a) which is held at such an 
angle to the wind as allows tlie chulf toriy off, or the grain is placed 
on Uie ground and the bsskei is used as a fao. Une ndft or about 
four pounds of rice^eeed prodnees in irrigated land 35 ndlu of 
unhusked or one-half that amount of husked rice, and rice-seed in 
upland nnirrigated land abont half as much. Dry upland rice ripens 
from early September; common irrigated rice from early October 
and the better irrigated sorts from the middle of October. In 
Dclira Dun there are three principal varieties,* the chaUrtif 
and kyari or transplanted. The first, which is also known as cAcmAu 
or anjanoy is sown in onirrigatod land in Harch-April {Chail) and 
is cut in August-September. Jfaltyu is sown a month later in 
similar land and is cut in September; it is also known as anjani 
and naka. The |:ydn furnishes rice of the best quality ; the seeds 
are sown in nurseries in April-May, and the young plants arc 
transferred in the following two months to wellirrigated fields, 
where they are carefully weeded. The prinripal varieties are tho 
remjawdin and bdMoti, and these grow best in warm ralleys and 
along the great rivers where there is much moisture. C/uinwal 
cooked in water is called AAd^, hot the broken grains (AmtAo) when 
cooked are called jaula, KfUjri is a mixture of rice with urd or 
14^ boiled together in water s and AAiV is rice boiled in milk. 
The commoner varieties are often made into bread, and in that case 
the grain is only husked once and the inner bask is left on to be 
ground into fionr, called bayhar in Oarhwil. 

ZeaKaya. Linn*—ladion-com, maise J9Ad^, muAiii (Ku« 
maun); mungari, (Qarhwii). The mabe plant is grown in 

^ Mem^r, IS. 
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Miiall qaantitim in iho hills for Um immls vrhh li arn iisu«i]lv roastoJ 
wliole^ mul Uio semi is then eaten from tlic cob (e/ttie/it}. The sc(hJ 
is sometimes grouml into flour and made into broad eiilier uluiie or 
witli the flour of moih* 

Pfttpalum scrobiculutiiiii, Linn.; P. X*om, Wtlld.—Abefo, 
kotiray kodrfttn. 

An annual belonging to the natural order (tmmmerr t{T\A sub¬ 
order Paniaa, cnltivateil in tho suli-Himiilayan districts. Dr. 
J, L. Ptewrt writes' of the Uijnor district: ** Kotlra is suid to 
pro<liiro cholera and vomiting, and I find Uiat some authors mention 
a similar phsnomonon as occasionally occurring in all three presi¬ 
dencies. Tlie natives geneniUy hold that with tho ordinary kmfray 
and undistingnislmble from it, grows a kind that they call mtijna or 
tnq;ni which produces the aliove effects, hut it has been suggested 
with greater prolmbility that these doiicnd on tho nse ef Uie new 
grain under certain conditions.’’ These results are, however, uti- 
coinmon, as they are seldom met with, and the grain is a favoiirito 
ono for homo oonsnmption amongst the poorer dosses. It is husk^^d 
with tho pestle (muM/) and fnK]uently oaUui unground called 
rAdmeoI in the Bijnor district, a term usually applied to husked 
rice. P. hftffi/lcrtun, the kthut of Kutnaon, grows wild and its 
seeds are also used as food, ^xburgh, 98 ; Drifry (F. P.), III., 
565. 

pAnicuoi iDiliaoeiull, Linn.—The chlmf of tho hills and chfmla 
adiedn of some places, of which the ^ndm or ffandii variety (P. 
uliflinowmt) is grown extensively in tho KhAbar. It is an annual 
with erect, round culms, belonging to the natural order GmmirucB 
and Uie snb-order PemVe<r. It is cultiratod in tlm hills np to 6,000 
feet and the snVHimAbiyan tract, and is hoUkI by Maddou as 
apparently wild at HnwallWigh. It is a very delicate plant, sown in 
March ; it ripens in May in the Bhnbar, and is grown chiefly for 
iirimeduiie consumption. In tho hills it is o<.^casion.nlly sown in 
May«Jnne up to 6,000 feet in a few villages and ripens in August. 
Tlie average outturn per acre in the hills is about 25 loads of 
unlhreslied gntni worth about Rs« 20, and raised at half tliat cost. 
The seeds are white and smooth like sago, and are considered a fit 

* i. Agri *Kott.9 XIU., osc. 
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food for invalulfl. They are hushed by the poftlo and mortar, and, 
Uko kodrUy are often eaten ungroiind under the name chdnwal in 
the Bijnor district. It is known as n t{np4kk or three-fortnight** 
grain, that being the time required for its production from sowing 
to cutting, and is tlierefore one of Uiose allowed as food to devout 
Hindus daring fasts. P. brixoidett^ Jacq., is occasionally cultivated 
under the name hiirti for the same purpose. Roxburgh, 104. 

Oplismenus frnmentaceusr Link.—the mendira and^'Aon^oraof 
Kninaunj/Adnyura of Oarhwi&l, the sdtnan of the Bhdbar, andsdwan 
of the plains ; sydtndl:, Sanskrit. 

This is a small hardy annual belonging to tho natural order 
Groininxa and sub-ordor Panicea^ cuUivato<l throughout the hills 
up to 6,500 feet and in the submontane tracts. It thrives best in 
soils tenacious of moisture or which receive plenty of rain, and is 
sown ill July and gathered in September. The ear;^ are cut first, 
and the stalks afterwards as fodder, for cattle. It is also one of 
the ** linpiihha^^ or ^^thrce^fortuight** grains*, coming to pcrfec- 
tiun in about six weeks. It has culms erect, 2-4 f(y^t high, paniclo 
erect; s[Mkes secure<l, incurved; flowem three-fuld unequally pedi- 
celled ; leaves largo, margin hispid* Tho grain is considered 
heating, bnt when kept for four or five years loses that quality. 
It is chicAy consumed by the poorer classea made into kMr (boiled 
with milk), khm^khdli^ khljriy Ac. It is the frumentactum 

of Uoxburgh, 102. 0. ro/omis, Kth., occurn wild and occasionally 

cultivated or rather a llowetl to grow und^rthe nameynn( 7 /»-mandi>a« 

Setaria italioa» Kth.; Panirum Ualicumy Linn. ; Pennistium 
UaUenmy R. Brown.—Italian millet. The kauniy loni of the biUS| 
hU ni of Btjnor, and laitffni of the plains. 

This is an anniuil with culms erect, 3-7 feet high, round, smooth; 
roots issuing from the lower joints ; margins of leaf hispid ; moutlia 
of tho shcutlis bearded ; spikes nodding; epikclcts scattered ; 8ee<ls 
ovate; cultivated in tlie hills up to 6,360 feet and in the submon¬ 
tane tracts. In the hills it is sown with matulira or along the 
edges of rice-fields for home consumption in April and gathered 
in September. An unmixed field of kauni is veiy uncommon. 
The ears are cut oA* while Uie crop U itandiAg and the stalks are 
only used as bedding for cattle. As a food, natives consider it to 
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be cool and dry, nstrin|{oni and diuretic^ and to be of nse cxter* 
nallj in rbenmatism. ^Vlien taken ns the aolo food it ia Aaid to be 
apt to produce diairhcpn. It rendes^ beer more intoxicating. In 
Madras ite flour ia highly esteemed for pastry. Roxburghi 102 f 
Drury (U. P.), ^38 

Penioillnrit apiottai WillJ.—Spiked millet—Bd/ra. 

TliU millet is also oixasionally grown along the foot of 
the hills and hr the lower Talle^M within ihe hillsj but btijm, jodr^ 
and maize are essentially plsnti of the plains jiroper# Roxburgb| 
95. 

Eleusint Coracana, Goertn. ; the maruivn or maruufa of the hills^ 
il'odo of parts of the western hills and mffhi of the south of India, 
jlfhndua belongs to tlic natuiul order Gratitin%'fr and sub-order Chlt^ 
ridea, and has an erect culm sopporting from four to six spikes, 
digitate, incurvatts from one to three inches li>ng, composed of two 
rows of sessile spikelets, each confti»ting of from three to six 
flowers. Calyx formed of|two glumes: see*I covered with u thin, 
pellucid, membraneous uril. It is the Maple autumn or chaumrift 
(raont in Dehra Dun) crop of the highlunds (up to 8,000 feet) 
between the Tons and the ii^rda, and foriii» the main food* resource 
of the agricultural classes. It give.-t a lurger yield than other 
crops, and is said to increase iii bulk v.*hen ground, qualities that 
have probably led to its mofv generjl cultivation, as it is a poor 
and very coarse grain. Indeed, Hadden terms it a bitter and 
indigestible food.'* Jl/eachm is cultivated both in ordinary agri* 
cultural land and in freshly clearetl jungle. In ordinary land, 
it usually follows a wheat crop wiiich is gathered in ApriUMay, 
and the land ia at once jircpared for the mandva in ihe same 
manner as for rice. The seed is sown hroadcust, and, instead of a 
harrow, the hough of a tree is dravoi over the newly^own land to 
cover the grain. When the young plants have risen two or three 
inches, Uie whole field is harrowed two or three times and the vacant 
spaces are Shod np from thc«e where the plants are in excess. Seeds 
of the gakat, urd, bhat, and other similar grains are then sown in the 
midst of the mandua, and their produce ia coDeotively called irdn in 
Kumaon. l^ter *on the crop is well weeded with the hitaU, and in 
October*November the ears of the mandua are cut off and the kdn 
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«iie Fooled up« AfterwtniU ibe stalks (no/wpo) of the rfvc/u2tfaftro cot 
and tied ift bundlei and stacked like tliose of rice to serve aa fodder, or 
cattle are driven into the field ami allowed to aonsume tbem* Tbe 
ears of the mondua are stacked (tAa/wra) for some twenty to twenty •five 
days, when they begin to ferment, and, when wurm, they are spread 
out and dried and are then threshed out by a flail (saiia),or nro trodden 
out by cattle. Winnowing is performed by tlie 4^pa aa in the ease of 
rice, and tbe heap formed is then passed through a sieve (ran^'u) bofote 
being stored. Tbe chaff (dAdsi) is used as fuel for cooking and its 
ashee as a dye and for washing clothes. The chaff (nnt) of Uie Adn is 
nseftti for fodder, ifandua is ground into flour of a sonicwimi rough 
smd astringent taste, and mode into unleavened cakes or a kind of 
porridge called bdri, A spirit called diiru is also made from it and 
soils at from three to six annas p<.T bottle. A Miricly culled n«andm 
has usually spikolets which aro not incurvate and ripen in 
Bepi ember. A\ indtca, the utandavi of the tract uloug Ui« base of 
tbe hills, is coiuinon in the hills and Bliabur. 

The rent, per Atsf, which is only forty wpuro yonU less than sn 
acre, varies from oue-fourUi hi onohulf flic crop, and ruuy be set 
down as about two rupees. The rest of ploughing and lisrrowing 
where cattle arc hired would he about two to two and-a4adf rupees 
per Atit,and for labour whilst tlie crop is on the ground about the same 
amount. Seed, sowing, cutting and cle;niing the grain aliout three 
rupees/ giving a total expenditure of ten rupees per Atri. The aver¬ 
age outturn is between fifteen and twenty luaunds of forty w-cra each, 
worth about one rupee a maund. Mandun is ono of the favourite 
crops wiA $(iuatters in the forests. Their mode of operation consists in 
felling the Umber and clearing patches along the ridges in autumn, 
and when the timber is dry it is burned to spring, and mandtia is 
then sown in tbe ashes and lightly ploughed in or hoed in by band. 
Ko other labour is required beyond roughly fencing in the patches 
with the half-burned logs and watching them at night to prevent 
the incursions of wild animals. ^Rie cost of prod Action is much less 
in ordinary land, and no rent it paid, as but one crop is taken, 
after which the patch lias fallow for from six to twelve years. This 

»Bowlae tear saaM I fsad M Swelve Mrs pw M, ilfbt tolia aaaisi 
sad wtaaewlag, ter iBe teraer slfBi sad lAs UUer fear aM^ ee di eosS tresi ti 
lete aaass. 
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moUe of cuUtvntion is ftcconling to tlio natute of tho itoit, known ns 
kislil^ kdlii Oanjiir or ijnin in Knmunn find m thU or kdudala in Oarh* 
w&l. In ordinary land tliere is a formal rotation of crops. Thus, rice ia 
sown iu April and gathered in Sc]»tcinl)or, after which tho land is prtv 
pared and yields a crop of wheat or Uirloy, which is cut iu April, and 
id succooded by mamlmtf and as the la«t is nut ready for the sickle 
until NoYeml>er, the land is nllowcil to rciuain fallow until tho follow* 
ing spring, when rice U again sown. Whore laud lu>s been hmg 
allowed to lie fallow, a cr«>p of nwnftm or or buckwheat is 
usimliy token first, and, us a rule, a Kuld is allowed to lie fallow after 
every thiid crop, except in a bad year. In the i^huhar, mustard ifr 
sown in August and gather<d iu February, when it is followed Uy 
the variety of millet which is ri|>e in May. Then wheat is 

uown, which is ftdiowud by rice in the next spring. In the older vil* 
luges nearly half tho land, espoehdiy that on which rice huR been 
sown, is alloNvcd to lie fallow one season. In new villages land is 
cropiwd without iuierunssiou for several ycart. Eoxhurgh, 

Drnry (U.P.), 20d. 

Avona aativa» Linn.—0:Us—yfO, Jui is grown 

ill small quantities in the ItiUs (ii*UVHK> tool) and in tlio Dun for 
local consumption. In the hills it U usually sown mi .si'll wdtli bar* 
ley and tlie two arc euten gromul vp together. A»/a(ua seems to 
occur wild. 

Sorghum vulgare« Vers.; IMtiu S^rdffuttHf Linn.—Great luiU 
let—The juimli of the Hlmlar unj Jodr cif the plains. 

Tins millet is grown in very small quantities near houses here 
and there in the BimUnr ant] in parts of the hills up to d,0(H) feet. 
A*. Liim., oceurswild in the Bhiilmr, under the names 

^ burn and riL/iomfa* Jdnali v* grown in the plains for its seed and 
sown closely us n fodiier, which is acceptnlile to, and greedily euteu 
hy. cattlo of nil sorts*, noiw iili.Manding the size of tbrs aUilks. Uox- 
horgh, 110; Drury {U.l\), JIH ; Steudel, :i6L 

Saccharum officinarnm. Linn.—l^ugatcnne—//7i, rik/nt, ffttnun, 
(large variety), Ittfit/iMlhu (small variety). Though tho 
suffuciine is nut ii fuoil-grain, it may ho notiml hero as he longing 
to the (rnniiiaetc. It lA only ticcasioually cultivaictl in the hills, 
uotahly uvur Dnura Hat and GaugoU Hut, but U largely grow n in 
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tlio 8ubmontjinc truet and the Tarm. Tiio detai)!» of manufacture 
for exiiort do not diflbr from the system genoraJly observed else* 
where. 

Viihsts. 

Tlic paliM^s 1>eIon;^* to the natural order Leffinninofte or pea-tribe, 
and afford a lnr^<* <piau^itv uf the fuod-re.''i>ur(.*eK from the vc^v^table 
kingdom in tliise pro^iuc<‘S. Of thoie raised by Held cnltivalioi)| 
raJa^/, )nd4/i\ nud nMfiit arc often eaten uhbu^kiHl by tbo ]>oor« Tlio 
two first and gram or chanu arc* hold in high ropuu', tbougli all are 
considered, when eaten alone, to l>e opt to prod no * colic and flatu- 
lency. Urnm, peas, and a fow others are ocaisionully ground intoii 
Hour calltHl Ih'soh and made into broad eitlier nloiio or in tItV propor¬ 
tion of onc*-fi>orth with cereals. Tbu^. wh**at is ground wUh gram, 
nialse witli uM, and the millets with tm^k. I’olsc bread ulonc is 
only resorUsi to when nnihing can ho obtained. and 

vniiUf split ill two nud then 1cnowu oh arc usually oaten soparutely 
or W'itii rice, wlnoi the mixture i< called Wyri. S£^in*j and ^rhar are 
rcc'koned m good notritious food for invalids^ but uiolh and mosdr are 
considenni le<H vnluahlo causing heat and thirst. J/nsicris said 
ic be tlie source of the wcll-knoun Du Bariy*s J^4toUnta Arabica 
Gram, pens, i/iofA, and are frequently parched by trades¬ 

men known as hMnjan. and, under the name cAobrarc, form the usual 
food fur jK*r9onH going on u journey or employed so as to preveut 
their being able to coc'k tlndr regular meals. The nstiul inode of 
prtqiaration, however, is to lioil ilic pu!>e, after renioiing the pod, 
and serve with condiments of various kinds ns >hriHl onions, turme¬ 
ric, spjccs, ic. Katen with Unlod r!c.\ th«\v form one of diesta|ile 
dishes of the country (<fu/-AA.(/). ui^d in ihU form arc siid to be nio&t 
^v|loli'^onlo, the eercxil correcting, toac«rbdu degree, the heating 
properties of the pulse. 

CiC6r arietiQum* Linn.—Gram— Chana. Tho gr.'un plant is 
sparsely culihuUd in tho hilU. It U a uatui*nli5''d {dont, u native of 
Europe, deriving its name from the }ie:i having a supposcsl n^sem- 
bliince to a ranfs heud (anVs). It belongs to the natural order Li'pumi^ 
tiojiu? iiud $ulM>rder There are four varieties, black, white, 

red, and yellow, the last of which is tlmt usnully found here. It is 
cultivated in the warmer localities, usually as u border to wheat, and 
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ripens in February. The bhii^a of the stalks and leases forms a 
valuable fodder for eattle ami horses, and the green leaves are eaten 
as a pot-herb. Hook. FI. Ind., IL, 176; Roxborgh, 567. C. micros 
ph^llumy Benth., a wild species growing in Tibet, is remarkable for 
a very viscid exudation and its strong odour (Thomson’s Travels, 
371): Drury (U.P.), 134. 

Ervtun Lena* Linn.; Cieer Ltru, Willd.^Leutils.— Moiur^ an 
annual belonging to the natural order Legumino$ix and sub-order 
Vieieof^ is sparsely cultivated in the bills, bat is increasing in favour 
in the Bhabar. The seeds split in two are used as a dd/, but they 
are« commonly regarded as heating. It also is sown at the border 
of fields and ripens in Februur}'* Roxburgh, 567. 

Vicia himtai Koch. This plant is found wild near Almora, 
and is occasionally cultivated as a fodder under the names 
masdr-cAana, and jAan^Auntyo-lrdn up to 5,000 feet in Kumaun and 
also in the Tarii. llook. FI. lud., II., 177. 

VicU Faba, Lino.—The garden bean— Bdkla. This bean is 
ooltivated occasionally for its seed and straw up to 6.000 feet. 
There are several varieties sown from iatroduced seed or native 
seed either in fields or gardens. V. mtiva, Linn., var. anffu$it/olia 
(Hook FI. Ind., 11., 178) and K. Unera occur wild. 

Lathyna aativus« Lino.—The chickling vetch— KU6ra, churdlf 
ehapCf nuUtatf kasa. This species is occasionally cultivated below 
the hills and in the hills up to 8,000 feet. The evil efiects of this 
pulse is unknown in Bijnor and the Bhibar, though it is said to 
produce paralysis in Allahabad. X. $j*h<wrwu$f Rets., and L. Aphacaf 
Linn., are found wild. 

Pisimi sativum. Linn.—The field-pea—ATo/tm, htlai, batana 
(JauDsir). This well-known annual has been introduced from 
Europe. The seeds are round, of uniform colour, and there are 5-6 
leaflets. Another species, P. arvmse, Idnn., having 2-4 leaflets attd 
compreosed roarbled seeds, is said by Boyle to be a native of India. 
It is caltivated in small quanutiee up to 8,000 feet in the hills. 
Hooker, FL Ind«, U., 181. 

Fhasaolui aoosltffoliua Jaeq.—The aconite-leaved kidney 
bean—AfotA. This species is ohie^ gr own in the snbmontane tract 
in the poorest soik and k of little accoont amongst food-resources 
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here except in dr; eeteons. Hooker, ibul^f 202 : Roxburgh, 
558. 

PhMOOlos HnngOi Linn.—The emall-ffuiteJ kidney bean.— 
chhini^ ekiion^ and var. rodiatni, Linn.—rayed kidney bean; 
urdf md$hf chMmi ruinddr. 

Both these Tarieties are cultivated in Kumaun up to 4*,500 feet. 
The former ia rare and has greeniah yellow flowers, pods 10-15 
seeded, and seeds with numerous longitudinul close atreuks. There 
are four varieties, green, black, yellow^ and white, of which the first is 
most common : ripens in October. The sceontl has yellow flowers, 
pods very hairy, 4-6 seede<l ; two varieties, Mark and green, and a 
third smaller plant occurs callo<l urdi It is a rain crop nnd is more 
commonly cultivated in the hills up to 6,0(Kt feob It is considered 
the most heating of all the pulses and is seldom eaten alone. Hooker, 

/. c., 203 ; Roxburgh, 556. P. Sfutiffo of Roxburgh is Uie common 
green tndng ; the black variety is his P, Max and the yellow variety 
is his P. aureus, whilst P* Ro.ehtir 0 hUj W. tt A», is the same as P, 
radiaiuMy Linn., urd or mdnky now rtydnetd by Aitcliison (p» 389) to 
a variety of P. Afun^o, Unn. 

Pliassoltis toroani, Roxb.—G^urousA, ^rdnth. This species is 
grown at a higher elevation than any other pulse (6,500 feet), 
chiefly in KUi Kumaun, but also in Almora nnd the Bbagirathi 
valley up to 4,500 feet. It is apparently a cultivated form of P. 
calcaratus^ Roxb. (Hooker, II., 204). There are two varietiea, one 
of which has a red and the other a cream-coloured seed : ripens in 
October. Roxburgh, 558. 

Phaseoloa vulgaris. Linn.— French bean— Skiueknna, biitula. 
This and P. mult^aruiy Willd. (scarlet-nuiner) are chiefly grown 
in gardens as pot-herbs. P. ooeonsw, Lam., diflers by its bright 
scarlet, casually white, flowers arranged in long rmeemes which often 
overtop the leaves. Hooker, ibid., 200. 

Vigna Catiasgi End!.; Dolukoi staMsu, linn.: both are now 
united—Lo6tya ndfuA, rdtsA, risnsA. 

The first is low and sub-ere<fl with pale pur^ish floweii j the 
latter is tal^gpd voluble. There are several varieties differing in the 
colour of the.flowers tod seeds (whiUi brown, yellow, black). Thiae 
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or four arc cwUirntril in Knninnn (nj> to 4,(K)0 tcct), of which one is 
known as gonto. All tin* ^ariotn's arc nsually sown W'ith other crops. 
The young Icgiuncn aro i*at«*n ns «n vogeUble and the ripe seeds in 
curries. Hooker FI. ln<l.. il., 20*^ ; Hoxburgh^ 550, 560. 

DoHchos biflomt Linjj.“ll;>rsc-grain—(JoAot, the htlfhi 
of the ]ilains. The horsc^gmiu is occasiDually grown in the hills 
up to <i.(KK> feet and iu Uie sulmiontanc tract. In the Bhabar it 
ripens in October. Hooker, e.. 810 ; Roxburgh, 563. 

DoUchot Lftblftb. Linn.—Black swicti kidncy*liean—6 'Amhi, 
eUmi. Six varietur of this species are connnonly cullivaUHl in 
gardens and very oconeioiudly ns n field-<rop. Heokcr, /. r., 20^>: 
lioxhurgh, SCO: Drury (U. P.}, 232. 

Utdicot. Sp^^ng.; C./larmi and lirdot^ D. C.; C^tivts 
Cajarif Linn.—Pigcon-pi*n.—.IrAor, tw, thohnr. 

The pigeon-pea is occnsionally cultivated in the hills up to 4,000 
feet and iu the submontane tract as a border to other cro|K4 and has 
a reputation for being ^sily digestol and nutritious. C.^/^oetis luia 
the vcxillum yellow, whilst C. hicolor has it beautifully vcintxl witli 
purplish red ; tho latter is more commonly cultivatcnl iu Kuinauu. 

Olycine Soja, Sicb. 1 SoJ hupida, Kceuch.—Soy bean—the 
of Kumaun, hhatHa$ and bhaheoi of Nepal and northern Tirhut, and 
Khnjmra of tho Tanti. This heou, though a poor fo<vi resonree, is 
extensively grown in the hills 4-6,000 feet, ns food for men and cattle. 
It ripens in October. Hooker, /. c., 184 ; Roxburgh, 563. 

CytttOptis pionlioidee. D.C.—the ffawdr of Meerut and kauri, 
Mydmiundnn, phali^aietir^ lowdra and laefiMr of the subnjoniine 
tract It is sown with other rain crops or along the borders of the 
fields in tlie rains in favoumble places, but wiil not stand either 
excess of moistnre or high winds. Tlie legumes are delicate and 
are used in vegetable curries when yonng, and when mature they 
are boiled and with a little mustard-oU given to cattle as a condi¬ 
tion fodder. Drory (U.P.), 179. 

CEEHOFODIACSf. 

Cb4S0p4dilUB ftlbut Linn.—Qoosefoot—PeMatn?, chardi, 
jm^4dg* An annual which occurs (cultivated occasiofaally) in the 
hiUs up to 4,000 feet It is gathered for its teed, whilst the young 
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leaveA ate need ae a vegetable. It ie entirely a rain crop and 
attains a height of six feet. The seeds ripen in October and are 
oonsidered aatritioos. Boxborgh, 260. 

Ahskantus. 

Amaranthas frumentaoeiii, Buch.—Princess feather—CAda, 
thua-’fndrta, rdfuddna, andrdima of these hills and batUf biihu^ 
bathxta of nisahr. There are two rarieties, the red and yellow, 
both of whicli belong to the nataral order Amarantaccm and 
sub-order Achf/ranthM, pentandrous; stems and branches erect; 
leaves broad-lanccolar; panicles creel; leaves of the calyx daggered ; 
capsules wrinkled, seed, solitary, round, pellucid with callo*us white 
margins. Calyx longer than the stamens ; leaflets in both male and 
female with subulate poinU. Male flowers with fl vo stamina : female 
flowers with S-i1 styles. CAaSa is largely grown in the northern par- 
ganahs up to 9,500 feet, whore it forms the staple food of the poorer 
classes and is a favourite crop in newly^leared Jungle, as it is not easily 
injured by bears and deer. It is sown in May and June in first and 
second class unirrigatctl land and yields about twenty loads to the acre. 
The produce of an acre is worth about sixteen rupees, and theestimated 
outlay is about half that sum. From an experiment oonduoted in 
the Botanical Gardens in Calcutta it was found that forty square 
yards of ground sown with this plant in Juno yielded twentynMie 
pounds weight of clear ripe seed in September, or thirty^ne maunds 
to the acre. It also grows well from October to February in the 
plains. Some identify c/tda with A» Anardana and 

much remains to be done to clear up the synonymy of the 
amaranths. Boxbnrgb, 663. 

Amaranthna candatna Linn.—Love lies bleeding—the i^ddri 
ekda of the hills. This species has an erect stem aagnlarly- 
striated, glabrous, green ; leaves long, petioled, ovate or tbombo* 
vate, narrowing at both ends, bltmtish, emirginaie, glabrous, green ; 
spikes asoending: flowers sessile, green ? bracts longer than the aepuls^ 
which are three in nnmber. Cultivated in gardens or near tba 
homestead in the bills for local consnmption. The seed is sown fa 
May-Jnne and the crop is ripe in Octohef. Dmry (F. P.), m.^ Si* 

Assaranthoi BUtuii Linn.; Var. poltffonoid4$f A. pofypcK 
mu$f Idan. Hermaphrodite amaranth.— ChanUi sd^, ekanidL This 

M 
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common ?|K*cu‘H is jiomi timr* grown along the edgos of fields intho 
sobiinnitaue tract us w ]>ot*Uerb« Like uU the anuiruntba, it in ono 
of the plmld/MS or food*gniiiu^ which Hindus may cat during 
fuAti. 

POLVGOKACBJS. 

Tagopyrum esonlentum^ Buckwheat—The cpal of 

Knmaun, totu of GarhwsU, and pulU of the Bhotiyae. The Him6la« 
yau buckwheat* belongs to the natural order Polt/ffonacea 
sub«order Apl€i*ocarpe<g. It is grown chiefly as a vegetable in the 
hilU and is recognisable by iU red flowers. It is frequently 
sown in ncwly«cleared forest land and ripens in Beptomber. The 
grain is exported to the plains under the name Arotu and is eaten by 
Hindus during thoir fasta {bart)^ being one of the phaidlun or food* 
grains lawful for fast-days. It is said to be heating, but palatabln, 
and is sold by tlie pansdri or druggist, nnd nut by the general 
grain-dealer. F. eymoron, Hebsn.^ tbe iKin-c^oI of Kumaan, 
occurs wild in the lower hills* 

Fagopyrum tatarienm, Gcertn. ; F. tmaiyinatum. —Buck¬ 
wheat,—called phiSpar or pdphar by the Kumaunis and hU by the 
Bhotiyas. It has a white or yellow flower and only grows at high 
elevations, 7-12,000 feet. It ripens towards the end of September 
or beginning of October. Tbe seeds are oval, acute, nearly iri- 
angnlar with acute, smooth, brilliant angles, the size of a hemp 
seed, of ash-brown colour, whilst the seeds of the o<fal are rounded. 

B.—CULTIVATED VEGETABLES. 

The vegetables grown in the Kumaun division are those noted 
below, which may be divided into three classes : (1; those like tbe 
gourds and melons that are eaten nw or cooked ; (2) those general¬ 
ly boiled in water with salt and spices or ccKdced vrith phi (clarified 
buttery or oil, as the ordinary garden produce , such as radishes, 
onions, carrots, tornips, and tbe legumes of various {dants and which 
are known generica^y as UtrUri ; and (3) the leaves and stems of 
various herbaceous plants, coltivated and wild, which are boiled in 
water and form what is known as idp or greens and when cooked 
merely with sdScient water to prevent their burning, Ikanpi or 
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Uanffiifa* The 6rat cIms eoropnsee a great proportion of the food 
of all cltMea daring the months that the^ are in season and form 
one of the most important dietetioal prodnots of natiye hortienltare. 
The second class forms the staple of onrries eaten yritb split poise 
or ddl and the third class includes both planta specialty coltiTated as 
greens | the leaves and parts of plants onltivated for seed, fruit or 
fibre, hot not specially onltiyated for greens, and the roots, bark, 
haves, and flowen of an immense number of wild plants which are 
edible, and form a sabstitnte for the cultivated plints with the 
poorer classee and with all, indeed, in times of scarcity. We shall 
divide the vegetables ther6f(m into gourds, otdinaiy vegetables; 
thirdly, those plants that are cultivated as greens ; and lastly, the 
principal wild plants that are considered edible and form a portion 
of the food of the peo|d6t 

Goobos.' 

Oonrds belong to the natural order Cucur&t^scs, and are grown 
in the hills and submontane tract They are annuals, climbing, hav¬ 
ing clasping tendrils on the stalk, hairy, drastic, pulpy and refresh¬ 
ing, bat apt to prodace evil effects if taken in inordinate quan¬ 
tities. The principal species, cultivated and wild, are noted below 
in order to give a general view of the entire order. They may be 
divided for their dietetic properties into three classes (a) the plea¬ 
sant tasted, with a refreshing juice, usuany eaten raw like the melon 
and water-melon : (i) the other edible gourds which are either 
insii^d or bitter, and are all cooked before being eaten and (o) those 
caltivated or used for their medicinal properties only. The prin- 
cipal genera represented in the Komaun divuioo are Tricbosanthes, 
Laffii, Cocumis, CitruUos, Cephelandra, Bryonia, Mnkia, and Zeb- 
nma. 

Trichotnnthea pnlautu* Roxb.—The indrdym of Kamaun and 
paltDal of the plains. This spedes may be known from its red glo¬ 
bose fruit which is poseesaed of severely drastic properties wh«i 
wild, though edible under cultivation when boiled. T. diosoo, 
Roxh., the ptUwU of Bijnor, is also edible. Hooker, FI. Ind«, IL, 
606 t Drury, (F. P.), I., 467 ; Roxburgh, 695. 

* fer s belMissI atssrlpilsa of tatii sisal m mj * Neiss sa IBs B ooa o mts 
JPreUasisellbe gorlB*Wmlm FrerlMs,* Mi T. 



700 


RtViL^TAN DISntOTS 


Tiickottntlui &npiiixut« Linn»—Common Jinako goord.—Tbe 
ehachinda of Knmoon and chae/anffa of Rohilkhand. Thu specie# 
is coltivatod throughout the hills and plains. The fruit is greenish 
white, 2'-3' long, and is osoally eaten cooked. Hooker, FI. Ind., 
11., 610; Roxburgh, 694 : Drury (F. P.), I., 467. 

Trichoaanthes cncumOTna* Linn.—^The jangH^thaehinda of 
Kumaun. The^Ofi^^v-cAacAtnda appears to be the wild represenU* 
tive of the preceding ; the fruit is chiefly used in medicine, though 
it is edible. Hooker, L c., 609; Roxburgh, 694; Drury (U.P.), 440: 

. Boyle, 219. 

Lufik Bgyptiaca* HUI.— taroi or gMt/a toru It may be 
known by its 5«angled leaves and lO^ngled fruiU It is used much 
in curries, dressed as a vegetable with clarified butter and spices. 
Hooker, L c., 614; Roxburgh, 698; Drury (F. P.), I., 459. 

Luffa aoutaDgola» Boxb.—Xdft iam or (ori. It has the lower 
leaves 5<angled, the upper leaves palmate, the seeds black and irre* 
gularly'pitted and the fruit usually smaller and is commonly cuItU 
vated and highly valued as a vegetable. Hooker, L e., 615 ; Box* 
bnrgh, 698 ; Drury (U.P.), 291. 

Lagenaria Tulgaris* Sering.—Pumpkin or bottle gourd_ 

Laukaj tumri (small variety), got kaddu. It is from this gourd that 
the bottle carried by mendicants is made; it is extensively cultivated 
along the foot of the hills. The pulp is eaten with vinegar or mixed 
with rice as a chfuu^kki or vegetable curry. Hooker, /• e., 613 ; 
Drury (U.P*)t 383; Roxbargh, 700. This fine species was brought 
to Almora from Jabalpur in 1846 by the Bengal Artillery. The 
iumri variety is not edible. 

Banincasa cerifera, Savi.—White gourd melon— peiha, 
ehdl-himkra. Cultivated for its fruit, which is used in curries and 
as a vegetable. Fruit 1-1* feet, cylindric, without ribs, hairy, ulti¬ 
mately covered with a waxy bloom. Hooker, /. c., 616 ; Drury 
(U.P.), 76 5 Roxburgh, 700. 

Homordica QJiarantia, Linn.—ATarr/a, karola. There are two 
varieties well marked; the one with longer and more oblong fmit, 
and the other with fmit smaller, more ovated muricated and tuber- 
clcd and uomerous gradations between them. The fruit is steeped 
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in water with a little ealt and then eaten cooked in cairiee. Hooker^ 
L 616 : Drnrj (U«P.)| 306 ; Boxburgh, 696. 

XoinordiM dioios^ Boxb»—6o/ i4nira. There are leveral 
varietiei) of which the anripe fniit and taberons roots form an 
article of food. Jf. Bal$am{na also occara along the foot of the 
hille in wild state and in Bijnor. Hooker, FI. Ind., IL, .617 i 
Drury (U.P.), 306 ; Roxburgh, 696. 

CnoTunia trigonns, Roxb.— SUlombki, Found wild along the 
foot of the hills. Hooker, h e., 619 ; Roxburgh, 701. 

Cnoninii Xelo, Xann.—Melon— Kharb^gf and C. var. 
kairi. Both these varieties may be seen at Srinagar, but they are 
not cultivated in the hills generally or in the submontane tract. 
Hooker, i e., 620; Drory (U.P.), 172; Roxburgh, 701. 

CncTunii latiTHtf Linn.—Cucumber^^Aira, AAfrat, AoAuro. 
This species is also cultivated for its fruit, and C. I/ardwiekii, Boyle, 
the air-dlu of Kumaun and poAdri-^ndrS^an of the plains seems to 
be only a variety of it. Both the latter and C» /amalemis occur 
wild in the hills and BhAbar. C« Momofdicaf Roxb. (700), seems 
also to be a variety; it is the k€tehra (unripe) and pk4ni or tM (ripe) 
of the submontane tract; names given from the fruit bursting when 
ripe, and is frequency cultivated. Hooker, /. c., 620 ; Drury 
(U.P.), 173 ; Roxburgh, 700. 

Citrullua Colooyntlufi Schrad.—Colocynth gourd— Indr^an 
of the plains. Found along the foot of the hills ; only used in 
medicine. Hooker, L c., 620; Drury (U.P.), 135; Roxburgh, 700. 

Citrullus TulgsriB* Schrad.—Water-melon— Tarbh^f htndwdna* 
It is very sparsely cultivated in the BhAbar, and still more rarely 
in the hills. The seeds are eaten parched with other grain. The 
bitter variety is the C. omarus of authors. Hooker, h c., 621 ; 
Drury (U.P.), 174 ; Roxburgh, 700. 

Cophslnndin indies* Naudin.—HtmAn, kanderi At btL It 
occurs wild, but is occasionally cultivated in the submontane tract, 
and the ripe fruit is eaten raw or cooked. Hooker, L r., 621 ; 
Drury, (U.P.) 144 ; Roxburgh, 696« 

CuQQlhite mnximat Duoh.—Squash gourd.— Kaddu^ miiha 
kaddu, paduwa. It is frequently cultivated for its fruit which is eaten 
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boileJ: the seeds also yield a mild oil used in cooking and burning. 
Hooker, /. c,, 622 ; Dmry (U.P.), 175 ; Aitch., 64. 

Cncorbita moschnini Dnch.—Hnsk^melon— Kumhra, It is 
cnltivated below the hills for its fmit| which is esteemed highly palat¬ 
able and nutritious* Hooker, FI. Ind., II., 622; Boxbnrgb, 700. 

Cncnrhita Fepo, D.C.^Pumpkin or white gourd—AumAns, 
kondhQf laukQf and katUu^afid* It is cultivated for its fruit 
Hooker, L c., 622 ; Roxburgh, 700. 

Bryonia lacinioM, Linn. It is found wild snd is only used in 
medicine; tlie seeds also yield a medicinal oil. Hooker, {« c., 623 ; 
Drury (U.P.), 67; Roxburgh, 703* 

Xokia Mabrella, Am.— Gudl^takri, It occurs wild and 
is only used in medicine* Hooker, /. e., 623 ; Drury (U.P.), 
88 s Roxburgh, 702. Zehntria timMlataf Tfa., known under the 
same vernacular name, and its variety Z, nspa^mm, occur wild in 
Kumaun. 

Vbqstablbs.^ 

Braiaica Bapa» Linn.—Turnip—i8Aa/p<m; the cAonAan of the 
Bhotiya parganshs. The turnip is beginning to form an article of 
food. The Brahmans and Baniyas of the plains have a prejudice 
against the turnip and carrot as in some manner resembling flesh, 
which is forbidden as food for them. Hooker, FI. Ind., I., 156 ; 
Roxburgh, 497. 

RaphAnns MtiTUS> Linn.—Radish—A/ii/t. Both the long radish 
and the turnip-shaped radish are now largely cultivated and consumed. 

Hooker, L r*, 166 ; Roxburgh, 500. 

Lepidiom sativum^ Linn.—Cress— kdlanff. Hooker, 
hc.f 159 ; Roxburgh, 497. 

Eibiicns eaonlentua, Linn.—fAtndt This and //. $abdarifd 
are cultivated in gardens below the hills and are consumed 
gby all classes. Hooker, L e., 343 ; Roxburgh, 529. 

CanaTtUn Mfeifonnis, D. C.—Bean—Ssm. Consumed by all 
oltiset. Hooker, I. e., II., 195 ; Roxburgh, 559. 

1 Bov shsteaissl SsseripMeoof taeb pissi ste wr *lVeisi oa ths EotwoBlo 
Frodasu of lbs N«fta*Wsslsn Ftoriaow,' fart T. 
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Apinm gnytoXnu- Linn.—Celery —SalerL Grown for Euro- 
peons. Hooker^ L e., Ih, 679 ; Roxburgh^ 273. 

Daucus Carotai Linn.—CarrotHooker, Lc>, IL, 718 ; 
Rozborgh, 270. 

Laotnoa aatira D« C.—Lettuce—AaA n* Roxburgh, 593* 

Mentha riridia* Linn.—Spear mini— Poh<trupn<Hn<i, 

Salvia plebeiaf R. Br*—Sage— Sallna. Drury (F. P.), 11;, 552* 

Lycoperviram eacnlentum, Don.—Tomato—IKtVrfya^e Ixnffftn. 
Roxburgh, 190* 

Batatas ednlis, Choiay.—Sweet potato —Shakrkandf pinddlu. 
It in grown in the submontane tract and is a favourite with all 
classes. Drury (U* P.), 70 ; Roxburgh, 162. 

Solaonm esculantnm- Linn.—Egg, plant —Baiffan (Kumann), 
AAa^^a (Qarhwal). It is grown commonly by natives and Europeans* 
Drury (U P.), 409 ; Roxburgh, 190* 

Solanam taberoaumi Linn*—Potato—The potato was 
introduced iuto Kumaun in 1843 by Mojor Welchman and now 
forms an important article of export. The seed is from time to time 
renewed by fresh importations* 

Bata YulgariSt Ldcm.—Beet— Chaukandar. This root is chiefly 
grown in English gardens* Var* beti^fUmsUf Roxburgh, l,^KUany, 
is cultivated as a pot-herb* 

Dioieorea globotai Roxburgh*—Yam—CAi^rt alu. This yam 
is cuUivated, whilst the following species found wild, furnish edible 
tubers 

D* sagittata^ Royle*—Tdtr tarvr, the tubere lie 3-6 feet deep in 
the soil, edible* 

B* ^ nin ata—Afayaya or muniya ; white tubers, edible* 

D* venioolor *—Genthiy yofirf ymjira ; yields a deliciously fra¬ 
grant yam, edible* 

D. pantaphjlla.— Teydna, tahUi; inbers edible* Drury (F* P.)^ 
III., 276. 

D* deltoidea^^Gtm; on Btyihi Devi. 

Allium Cep4» Linn*~Onioii—The onion is commonly 
ooltivated, but is objected to by Brahmans and Baniyas in the plains 
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from its liaving some fsncted resetsbisnee to flesh. ChtTes, leeki^ 
and shallots are eoltivatod in Earopean gardens. 

Maranta anmdinaeea, Linn.—Arrow^root This oseful plant 
has been successfully cultivated by Mr. Fraser at Haldw&ni in the 
Bhibar, and has yielded produce equalling the best West Indian. 

Amorphophallui campanulatriSi Bluine.—^omin hand. This 
sweet potato is grown in small quantities at the foot of the hilts. 
It yields a la^e root stock, the sise of a Swedish turnip, but flatter, 
and is the only one of the family that keeps well in the ground. 
It ripens too after the rest 

Colocasia antiquorumi Schott.—GAutya, Gheiya; arui (plains). 
Cultivated along.the foot of the hills. 

Colocasia hunalensis, Royle.—G^Auiya (plains), ptnddfa (white 
variety), gaderi (red variety), pdpar (leaf), yuAa (unrolled leaf), 
all of which are edible. Other wild species are iZemuiolta rtnpara, 
the hiigh*finddhi^ and A. capilliferai the biinypindilu ; the former 
occurs 9-4,500 feet, and the latter 5-8,000 feet, flowering in June. 


C.-8FICES AND CONDUCEKTS * 

There is no conntry in the world, perhaps, where spices and 
condiments enter so largely into the food materials of the popula¬ 
tion. The man must be very poor indeed who cannot afford some¬ 
thing of this kind with his daily meals. Much of the spices consumed 
are, however, imported, such as mace, cloves, black pepper, assafoe- 
tida, Ceylon cinnamon and nutmegs. The bark and leaves of 
Cinnamomum Tamala form an important flavonring material for 
curriee, and the former is used generally as a substitute for true 
cinnamon. From the Hiinilaya, also we have tumeric, ginger, 
red pepper, cumin and cardamoms of excellent quality and divers 
wild herbs used as condiments. 

•The principal plants yielding spices or condiments cultivated or 
oceorring wild in Kumaon are as follows 

PapftTar lomniflnram, Linn.—Poppy—AAosA-IAoiA (seeds), 
nie seeds are oi^ in curries ; cultivated. 

* A follAsHrlpSioa ef sseki wtu be tsead ta mj * Hotss ea the ■oMwale 
^retesls tbs Hectk-Wselsrm Frovlaom.' Fart T. 
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PencodBiiiun graveoUnB, Bentb»—Dill— Soya. Tbe seeds are 
osed in corries ; cultivated. Hooker, FI. Ind., IL, 709 ; Roxburgh, 
872 ; Pharm. 101. 

KurrayB K<Bnigii, Sprtng.—Gdndlaj pani {Kmann)fgandela 
or pAndi (Bijaor). The leaves are used for flavouriitg curries; the 
tree occurs wild in the lower hills and Bhibar. Hooker, 1. e., I., 
503 ; Brandis, 48 ; Roxbargh, 368« 

Canua Cnrnii Linn*—Caraway—Cultivated for its seed 
in Garhwal, where it also occurs wild* Hooker, L e., II., 680 ; 
Pliarin., 98. 

Carum Bozbnrghianuiii, Booth— AJmdd. Cultivated for its 
aromatic seeds, below the bills. Hooker, 1. c., 682 ; Roxburgh, 
273. 

Garani copticua, Benth.—Lovnge—>4y(rdtn. Cultivated for 
its seeds below the hills. Hooker, L c., 682 ; Roxburgh, 357 ; 
Pharm., 99* 

Coriandrum sativum, Lion.—Coriander— I>Aamya, CuIUva- 
vated for its seeds. Hooker, L c., 717 ; Roxburgh, 272. 

Cuminum Cyminum, Linn.—Cumin— Jira. Believed to be 
cultivated for its seeds below the bills (?). Hooker, L c., 717 ; Rox** 
burgh, 271. 

Fmnicalum vnlgare, Gccrtn.—Indian fennel— Son/. Cultivated 
for its seed. Hooker, /. c., 695; Uoxburgh, 272. 

Capsicum frutescens, Linn.—Red pepper —Ldl mirc/fo, iutsdnu 
Cultivated for its fruit and exported. Tiicre are several species 
cultivated, for which see Roxburgh, 193. 

Piper lUvaticum, Linn.—Long pepper—P(pa/a mor. 

Occurs wild in the valleys and the Bhabar and yields a substi¬ 
tute for the popper of commerce. TItc average anuual export from 
the Kumaun Forest Division is about 22 tous. Roxbargh, 52; 
Drury (U.P.), 131. 

Cinnamomum Tamala, Var., frlln^orum, Neos.— 
ddlMni (bark), iHrOf iirliriya, /<y- jnil 

A common shrub in Kumaun belonging to the natural ordvt 
of which the bark and leaves arc exported for cuUuuvy 

89 
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purposes and for w in medicinal preparations» The arerage 
annual export of the bark of this tree from the Komattn forest 
division alono amotinU to 25 tons, and of the leaves to 85 tons. 

CorciUlia loxigai Hoxb.—*Tarmerio^//d2dt, kaehXr. 

This is the welUknown haldx^ so mnch need os a condiment 
It is grown in large quantities in south-eostcm Garluvil and 
Knmann and in parts of Debra Ddn. It forms one of the most 
important ai}d most profitable of exports from the lower hills, and is 
cultivated in jangles where nothing else can be profttably raised, as 
well as in the Duns and Bh&bar. It is singularly free from the 
attacks of wild animals. The tubers are planted in ApriUMay, and 
the produce is gathered in November. Major Garstin has estimated' 
the cost of cultivating one acre of turmeric at Rs. 36, of which one 
rupee goes for rent, Bs* 5 for sowing, Rs. 3 for planting cat, Rs. 20 
for seed, Rs. 4| for weeding and hoeing, and Rs. 2^ for harvesting. 
An aero will produce thirty maunds of root worth Rs. 60, and when 
cured and dried, weighing about 7^ maunds, worth Rs. 75. Setting 
down the cost of curing and drying at Rs. 8, the average net profits 
on an acre of turmeric omoants to Rs. 81, and thus justifies its 
l^pularity amongst the hill cultivators. C. is found wild. 

Zingiber officinale, Ross.—Ginger —Aihi (plant), soniA (green 
root), adrak (dried root). 

Extensively grown in all hot vane}*s in Kuimnn ns an article of 
export The mode of cultivation conrists in first selecting a piece of 
ground not liable to be flooded and prot4?cting it from cxcoa^tivc rain¬ 
fall by digging a trench around the upper side. This is then wdl 
hoed and richly manured, and in Chati tlic ginger is planted out in 
trenches about half a foot deep witli one foot space between each 
trench and between each plant The earth is then heaped over the 
trenches and tho whole covored over with leaves, which are kept in 
their places by bamboo or wooden poles. The poles arc removed before 
the rains, but the leaves are not disturbed until the ginger crop is 
dug up and all Uio weeding is done by hand. Z. eUUimi (^tar/itir) is 
found wild in the Kota Dun and is a fuvonrito food of the porcu¬ 
pine and wild hdg. It is dug up in February all along tbe foot of 
tite moQUtains and sent for sale to the plains, where it comes iuW 
use as a lucdicinc. 
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Amottom rabulatom, Iloxb«—Cnrdamom— IlHcU. Cultivated 
in gai^eus for its froit. Itoxburgli^ 

AUiutt sativuiD, Linn.—Gurlio —Lahwtu (/ulUvatcd for its 
bulb. 

HumiiliiB LupuluSt Linn.—Hop. Tlio hop floivors well at 
Huwalbagh^ ihougli not so successful as in tlio west: intro* 
duccd. 

D.-OBEEirS.' 

Tlio vogotablo products used os greens may be convenienU/ 
divided into three classes 

1. riuntH sivccinlly enUivnted for food os greens, such as the 

cuhbngo, fee. 

2. Products coUcctc<I from plants cultivated for other pnrposcs, 

such as the mustard and gram. 

8. Uncultivated products used as food. 

are prepaml for food in much water and are then 
pressed to get rid of tho excess moisture and arc seasoned with 
spices and clarifiod bnttcr and in tliU fonn are called When 

cooked in a mode rate quantity of w'atcr, which leaves then crisp and 
dry, they are called ihanffii/<u In either form they are, as a ruloi 
insipid and utterly unpalatable to European tastes. They are 
seldom oaten alone and are usually conbined with cereals, pulses or 
other vegetables. 

1 «—Plants specially/ enkivaUd as ffreens^ 

Brassiea oleracot} Linn.*^Tlie cabbngo.— Gobi. Its cultivated 
varieties, the cauliflower iphil-ffobi)^ whito-cabbage, Savoy, Bros* 
sels* sprouts, borecole, broccoli, and knoI*kohl are all cnltivatcd in 
English gardens and are gradually spreading amongst the natives. 
Hooker, FI. Ind., I., 156. 

Branica joncM, H./et T.—Mustard—iZdt, sarson. The variety 
8 . ramoeaf Boxb., is the banlS of Eumaun, and the variety 
8 . rugosOf Boxb., is the Lddskahi^di and Ihotiyofddi of Kumaun, in* 
troduced by the Gorkhidis from KepU. Both of these are culti¬ 
vated and highly valued os a vegetable. Hooker, he., 157. 

I Fall dsMrinUon <4 all ihcnc pUnti wlU be fooncl In mj *Koles on the Bco* 
vmlo rrodsets ol tbs KortU*Wostcni Fiovinew,’ rart V., AHahi>a<b ISSK 
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Ernca tativa, U the ihia nnJ rA4r<? of Komaan. Cniti* 
▼ated M a fixlilcr ami for Uk) oil exprcascU from ita aeeds* 
llookcri L 158. 

Naitnrtiom officinalOf Hrown.—Watcr^croM— Pirii/tt-h4hm. 
It occara cnltivnted auU >viUl in tlio Kota anJ Dehra Diin. Hooker, 
183* 

Lopidiom satiTBin, linn*—Cresa —IMijn ftdhnff (QarhwiI). 
Conmtotily cultivated aa a retibb* Hooker, i. c., 1, 159* 

Trigonella FMitun*gTmciUtt» Linn.—Fenugreok —JUfthu Cnl- 
tivated; cooked ciUicr alone as a relish or with usilcaveucd bread 
(roti)* Hooker, FL Ind., 11, 87. 

Ozalii conucnlata, Liun.—Occasionally enliivaied, 
nsnally wild; need as a salad* Hooker, /. e*, 1*, 430. 

Fortulaca olmtcea, Linn.—Siaall pnrslain— Liimi. Calii-» 
vated overywtiero. Green leaves cooked or oatou as a salad* 
Hooker, L c., I*, 846. 

Amanntlinf Blstnm, Lino*—CAatiUi. This and ether species 
of amaranth, such as A, gawfitiem and its variety A. ofmicrris, are 
ehiefly used as pobdicrbs. Roxburgli, G41* 

Ooimnni BMilicnm, Linn.—Sweet basil—Coltirated 

as a flavouring potr-licrb* Uoxburj^, 463* 

* 

Cbsnopodium album, Linn.—HrlAwK’^r, r&mc/. This and C. 
Tiriile arc nsed ns greens and are very popular* 

Phytolacca acincta, ItoNb^—CaltivaCed up to 10,000 
lect for its leaves, whi<di are nstid ns greeos. HoxLurgh, 389* 

BassUa rubra, Willd*—Pdi. Cultivated as greens. Rox* 
burgb, i75. 

Bumsx wsieaiiui, Linn.'-^CXtU<T'j9n/ow7. Cuitirated in beds 
mear wells. Roxkurgl), 809* 

Parilla seimoidsi, Lion.—CnlKrated both for its 
leaves and for the culinary oil expressed from the seeds. 

i*—pTcdHCt$ C9il0Ci4tl /ron\ plonti €ultic<kttfl/or ofitr pm'po$t$4 

Under this head 4be following may be briefly noticed.* The 
leaves of the coriander, CorMiulrttm saiicunUf Linn, tlie Jhanij/a of 
be bills and plains, art collected as greens, the plant itself being 
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ealtivated for its aromatic seeds. Similarlj the leaves of the gr»in 
plant, Cicer nritHmtmf Linn., nncl buckwheat are used as a spinach, 
as well as those of the safflower, Catihnmnt iinctoriuij lann. Tho 
leaves of most of the pnlses, such os seal, Ac., grown for their 
seeds, are eaten; also of Drofsica and Pen7/a octnioiVfes, 

cultivated for their oil-seeds; of the different species of Amm 
grown for their tnbers, and of IJibi$cn$ eennofanns, Linn., cnltivated 
for its fibre* In times of scarcity there ore few products of tho 
vegetable kingdom which ore not absolutely horifnl that do not 
afford some aid to the poor man's Ulde. Hie neat section gives a 
long list of those %vild fruits, berries, and leaves that are thus brought 
nnder requisition, whilst the number of trees whose foliage affords 
fodder for cattle when the drought dries up the grass is hardly 
smaller. The value of the forests, therefore, in times of scarcity is 
considerable, and it is then that the hungry pour into them from 
every district in the plains, and try to eke out a miserable existence 
by collecting these berries aod leaves* 


E*—FBI7IT8, CUI/TIVATED AND WILD* 

The cnltivated fraits of the Kufnaun divisim include the peach, 
opricot, plum, damson, cherry, apple, pear, quince, medlar, orange, 
lemon, lime, citron, walnut, mango, guava, plantain, pomegranate, 
fig, strawberry, and mulberry : a goodly list, but varying niuchni 
quality. Most of the European fruit trees have been introduced 
and distribntod from the plantations formed in recent years at Mus« 
sooree, Chhajnuri, Paori, Hdwalbigh, and R^nikhet. Amongst the 
wild fruits may be noticed the gooseberry, red and black currant, 
blackberry, haaeUnut, raspberry, strawberry, figs, pears, apples, and 
walnuts, none of which are of much value* Wild rhubarb of the 
Ted species grows in large qua nfi ties in the upper ranges above 9,000 
feet and is of good flavour* In the following section will be found 
a short notice of tlio more valuable species and a list of the wild 
fruits that are commonly regarded as edible end in some respects 
afford a food resource, especially iu seasons of scarcity, lu each 
case a reference is given to a full botanical description from which 
tlM tree or plant may be recognised* 
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Citni medict, Lino.—Citron. BrnridiB, p. SO. 

BrandU refers tbo citron, lime, and lemon as varieties of tliia 
species. 

proper—Citron. To this belongs the wild varieties 
known as bijaura and karait^phal found in tlie Bhilbar and along 
the Sarju under OangoU Hat in Kumaan. Tlio wild varieties are 
used for pickling and the dried rind is mado into a preserve. The 
cultivated verify yields the weIKknown citron preserve ; and to it 
belongs the 9 MdlMkari of Gurhw&l. 

II. — Limonum —Lemon. Madden refers to this variety the 
Jdmira found wild in the Kota Dun of Kumaun, and Boylo notes 
one called pnftdri^ninJm or pa/idri-il:d<//f(ua as wild in the Dehra T)in 
and the norih-westem HinuMaya. Madden states that the lemons 
produced in and around Almora in the cold season and allowed 
to mature in straw are of excellent quality. 

III. —aorfa—Sottr^lime. Tins includes the niln and its culti¬ 
vated varieties, the hiffkacif Slc, They are inncli employed for sher¬ 
bets and the like and thrive well in the warm valleys. 

ly.—Ltmet to .-Sweet-lime. This variety is cultivated in suit¬ 
able localities in Kumaan under the names amrit^kulf mU/ta^nihiu 
It ripens as far north as the valley of the Sarju near Bugeswar and 
is much used for sherbets. The dried rind is in request as a flavour* 
ing agent. 

Citnu decumuutf Linn.—Shaddock, pomelo. Brandis, p. 56. 
^is species was introduced into India from Java and is now com¬ 
pletely natoralised, ripening in the hills as far as H&walb4gh, near 
Almora, under the names saddpAal, tna/ui^ibu* It is a great favoiirite 
with all classes and gives fruit all the year round, so that on one 
tree may be seen the flower and ripe and unripe fruit at the same time. 

Citna anrantiius, Linn., includes the bitter or Seville orange, 
the sweet orange and the bergamot Brandts, p. 50. Of these 
three Varieties the sweet orange is the form most commonly culti¬ 
vated. There are several local varieties, some named aiUr the locali¬ 
ties in which they are produced and othen according to spedfio 
distinctions in sise or flavour. The kaunta is the smallest and most 
eateemed, and of it the best cultivated varieties are found in the warn 
valleys of eastern Kumaua. Oranges are now cultivated generally 
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Uirongiiout tbo hills op to 5^500 fuet ond somo excolkmt variotics 
thrive at Damti to Onrhwil. Xho orango lias boon found wild or 
api)ctrently wild with on win god iJctioli*s at Bt^tgcswar in Kuinaun 
(Str. and \V.) ond with globose fruit, nuVed or nmrginod (wtiolca 
and oblong-laneeolato, acuminato loaves in Gariiwitl (T, T.) 

Vitii rjjuferai Linn.—Tlio vino. BmndU, Tlio fruit is 
called dtikkang in KuniWr, where it flonrislu^s ; but it can 1>o niised 
in Kumaon, whoro tbo rains aro nut too heavy. Tho vines and 
apricots of Kan&:»r aro much praised in Uio Puriinas. 

Mnngifera indica, Linn.—Mungo—rim. Hooker,IL, 14. Tlio 
mango is said to occur wild in iltc sub^lliinaluynn imet from Kiiinann 
to Sikkim, but it is also ealiivated in the 1>un«. Tlio mango groves 
of tho Kota Ddn have more tlian a loc;il repute. 

PrunuB Amygdalus, BidII.—Almond—^oddm. Hookt^r, XL, 

312. A few trees arc cultivated in Kumaun, introduced probably 
by Aoghuni workmen* 

Pranus porsica, B. ct 11./.—Peach—rirw, rek. Hooker, II., 

313. The usual KnglUh vurioUes have been imported und tlirive 
well in suitable localities. Tlio KubuH (Knich b completely mtiura-* 
lisoil in tho north-western HimAluya and in places ap|)earN to grow 
wild. Brandis I ms some observations (p* PJl) on its clistrilmtion, 
And notes tliat tho blossom is apt to lie killotl \>y excossivo frost and 
timt a small green hcoUc, ut tiinos, strii>s tlio tree of its leuves. Mad¬ 
den states that at Almora tlio fruit does not rijicn well nor docs it 
rii>on at Nuini Tul, but in tlic Dchra Dun und the warmer valleys it 
comes to perfection and bears well. The flowers np|>car in January- 
May, and the fruit ripens m Huy-October, according to loculity. 

Prunus Anneniaca, Linn.—Apricot—cAo/o, 
jalik4ru, tho ffoldatn of Tibet* Hooker, II., 313* 

Tlio opricot is commouly cultivated ulL over the hills, especially 
to tlio west, in tlie valleys of the Jumna ami Tons, where it afibnls a 
very important local food rc^sourcc and on article of export. An oil 
is tliero extracted from tlio kernels and is used in iiicdicino ond for 
perfumery purposes for tlic hair and for burning. Tliis oil is dear, 
of a pale yellow colour and smells strongly of hydrocyanic acid, of 
which it often contains four ports in IW). SovemI Europcon varie¬ 
ties Imvc been ioirodooed and distributed through the BAniklict nad 



71S 


muKLXTM Btsrnxcn 


HoBSoorco nnmrica. Tho flowers apponr in JanoAiy-Hay^ accord* 
ing to olcvationj and tbo fruit ripens in Hay*Scptcmbcr. 

Prnnni Ayiiua> Linn.—Sweet cherry or gcan— Gil4t. Hooker, 
IL, 313. Bmndis anites Uus and the following and Hooker keeps 
them separata. Hits species te cultivated to tlio vest up to 8,000 
feet It flowers in April-May and tlio friiit ripens in Juno. Tlio 
EuroiKsn Tatiotics introduced have not socceoded in these hills, 
owing to the cfTcct of tho lieavy ram on the young fruit 

Pronus CerMU, Linn.—Acid cherry—ilh<-£Aa7ti. Hooker, II. 
313. Cultivated up to 7,000 feet. Several varieties from European 
stock havo been introduced and tlmve where tlie riun is not excess* 
tve. It flowers and fruits at the same time as the preceding. 

Pnuini Pnddnni, Rosb.—Wild cherry— Puya^ potyo, padam^ 
paddam. Hooker, II., 315. Common, both wild and half cultivated 
all over tho bills of these provinces. The fruit, though very bitter, is 
eaten by tlie naUvos and is eoUected for Europeans to make the 
well-known hill cherry brandy. The flowers appear in October- 
Hovember and the fruit ripens in spring. 

Pranas cdmnanis. Hods.—^Yellow bullace —A /t<*5MilAdm (blue), 
alnha^ <t/deAa (yellow), chhela d/u (small variety). Hooker, IL, 

815. Madden notes t^o cultivaidd varieties at Almdra; one a dark- 
blue damson known as hhoiiyn^bixdSnj and the other a larger orange 
red variety called laddk* Tlic first ri{»cn8 in July and the second 
in Juno, and both may prolmbly bo rofurred to P, c^mnnx9^ var. 
dotnss^tes, plum or prune. Madden styles them pabtable, but un* 
wholesome.** Brandis unites (p. 192) under this species the sloe 
and the different kinds of plums, datusons, and prunes. Many 
European varieties have been introduced with more or leas success. 

Pranai Padua, Linn.—Bird-cherry—/Anono. Hooker, IL, 

816. This species occurs wild 4,000 to 10,000 feet The fruit, 
though insi|ud and somewhat astringent, is oaten by the natives and 
nuqr be used in tho manufacture of liqueurs. The flowers appear in 
the hot season, tho fruit in the raius. Oilter wild species are (1) 
P. uspa/mm, Ser., which differs from P. Podfu by having the fruit 
twioe as largo with a quite smooth, thick*walled stone. (2) P. Jac^ 
tHqumiiiy Hook. /., recorded Crom tbc DbauU valley in Garhwdl. 
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(S) P* vnduhin^ Ham.) which occurs from the Jomna to Bhutan at 
6)500-8)000 feet, but none of them have mj economical valuo. 

Fragaria Tesca) Linn.—Strtiwberry. Hooker) II.) 343. The 
strawberry grows very well in the hilts at MassooreC) Binsar, lUni- 
khet) Naini TAI, and on most tea plantations. Imported stooka 
also thrive) and indeed experience shows that the local stock 
should be renewed every three years and, when possible) fVom cut¬ 
tings from other gardens. The wild strawberries (JVayana tndiea) 
Andr.—Afpo/tya, 5Ayu/(i and F. FrscO) var. nubicola) yield abun¬ 
dantly a palatable fruit) which) however) can be wonderfully im¬ 
proved by cultivation. The fruit of the cultivated species ripens in 
the hills during ApriUHay. 

Cydonia vnlgarii) Bers.—Quince—Hooker) IL) 366. 
Tlie quince is cultivated in the hills up to 5,500 feet and is eaten 
fresh) candied) dried or in tarts. The fruit ripens June-Jnly. 
Several European varieties have been introduced through the pub¬ 
lic nurseries and by private growers. 

Pyrus commanis, Linn.—Pear—i^dipati) nik. Hooker) IL, 
374. The pear is cultivated for its fruit throughout the hills 2-8)500 
feet. Most of the European varieties flourish in Kumann) and pears 
of excellent quality from Jalna near Almora and other gardens are 
now procurable in the Naini Tal market. The tree flowers in the 
spring and the fruit ripens during the mins. 

Pyrus Pashia) Ham.—Jl/rAuf, nxoL Hooker, IL, 374. Tbissp^ 
cies occurs wild everywhere in the hills 8,500-8,000 feet. The 
fruit is hard, bitter and worthless, and is only eatable \yhen half- 
rotten. The stocks are good for grafting. The flowers appear in 
the spring and the fruit ripens in Septcmber-Deceinbcr. 

Pyrus HaluB) Linn.—Apple— Sfb^ Hooker, IL, 373. The 

apple occurs wild in the hills 5,000-9,000 feet and is also cul¬ 
tivated. Tlie flowers appear in the spring and the fruit ripens 
July-Septerober. Much has been done of late years to promote 
pomicnlturo by the distribution of grafts of introduced species f^om 
the public nurseries. Apples of all varieties are now found in the 

markets of excellent quality and at a reasonable price. 

« 

Fynu baooata, Lion.—Siberian 

hal. Hooker, IL, 873. This species oecnrs wild C>11,000 feoL 

90 
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froit 18 small and sonrt 1 at ia mnoh prised by the nativen. 
H. Strmcbey found it at Knnii in Dy&iui of Kamano bearing » 
very small red crab no bigger than a wild cherry and worthless 
to eat. The flowers appear in spring and the fmit ripens towards 
the end of the rains. 

Pjru UnatO) Poq. —6^a/ton, nuhali, paUuy han^Ki. Hooker^ 
IL) 875. This species is also wild and is not nncommon 5-10>000 
feet* Like the fi^iii of P. PosAm, the &nit of this tree is only eatable 
when half-rotten. The flowers appear in April^May and the fruit 
ripens in Angush-October. There are several other wild species 
ocenmng in Kumaon, sneh as (1) P. himaunif Decaisne, 5-6,000 feet; 
(8) P. tfutita^ Wall., known ns tnau/t and one of the best (sweetest) 
wild fruits; and (3) P./o/to/osa, Wall., known as 
None of these, except P* rssiito, yield a fmit of any valne, nor 
is it recorled whether the stocks con be utilised for grafting. 
All have been described by Hooker. 

KibsaOrOffularia, Linn.—Goosebe ny^ An,dam (By Ans), 

rifyorAi (Juhar). Hooker, IL, 410. The wild gooseberry occurs 
in the dry parts of the inner HunAlaya, 6-11,500 feet. Tlie flowers 
appear in spring and the fmit ripens in September-October. It 
has a sour taste and is small and not eatable. H. Strachey records 
having found it at TAla-kawa in *By4ns in September and pro¬ 
nounces it worthless. The European cultivated varieties liave 
been introduced, but do not thrive nor bear freely. 

Eibes gUoiole, Wall.—Black and rad currant— Kukultyn^ kala^ 
mdnffle (Byins), tlie red variety ; diirlui, d<mgolt (Bydns), 
the black variety. Hooker, II., 410. The red variety occurs 
rarely, but the black is frequent above 10,000 feet in Kumaun. 
The latter is the R* ocKnitna^im of Waliich. Both yield a sonr, 
unpalatable fruit of no value. H. Strachey found it near Nabhi 
in Byins, where it is very abundant and yields a fruit described 
by hinv as small and inripid.** The flowers appear in May 
and the fruit ripens in September-Gctober. 

Eibea nignun, Linn.—Black cuirnnt—Pdpor. Hooker, II., 
41L This species occurs towards the hetds of the Toni and Jumna 
and in Kumaun on the northern slices of Rigari-Godari (G.) over 
10,000 feet The flowers appear in July and the fruit ripens in 
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AaguA trSeptember. Major Gftn)tin states th:ii tiu) fruit is quite 
as large and as palatable oh tbc cultivated variei/* 

Kibes rubrniDy Linn,—Ile«l currant—Hooker, |1I., 411. 
This species occurs in both moist and arid tracts along the inner 
Himalaya, 5,000-12,000 feci. Brandis notes that in Lahiil there 
are specimens wIUi a deep cami)annlate calyx, the lobes of wfaich 
are ciliatc and the fruit (nunujfut) is yellow when unripe, but black 
wboti ripo with the taste of ren] curnmM. Tliis fruit is altogether 
better than that of R. (fhidnU iihove^ though small and more acid than 
is agreeable. The cultivated red, white, and black currants have 
been iutrofluced from Europe, but do uot appear to succeed ju the 
Kunmua climate. 

PunicaOraoatum, Linu.—Pomegranate—.Lidrrfanm (tree and 
fruit), iMiphtUf po%t^an6r (rind). Hooker, II., 580. Tim 

pomegranate occurs wild all over tlio bills. Tlic flowers (rod or yel¬ 
low) appear in April-May and the fruit ripens in July-Septcinbor. 
There are several varioitos cultivated, the flowering pomcgranalo 
and those with sweet or acid fruit, but ihobo raised from Alglinn- 
Uihw stocks arc preferred. Tlio fruit is sub^aetd and pleasant to the 
tiistc and allays thirst Tlie iKirk is largely exported for tinning. 

Bassia butyracea, Uoxb.— BuUcr-trec— CA/iim, cA//dm; tlio 
butter is called cht/^t'fi^ka^pina in Alniora and p/uiM and p/vtiitHmt 
in the plains. Brandis, 290 ; As. lies., V'^111., 477. This fine tico 
occurs along tho outer r%inges 1,300-4feet Tlie flowers appear 
from November to January, and tho honey produced by tlio bees 
tlmt feed on them is esteemed abuvo all others hi Kumnun. Madden 
records its occurreuco on the KamulagliAt leading to the Kuti 
D&n. In Sor, it is abundant in Uic Pitliomgarh valley, reselling 
the size of a large tree as high up as Kanthagaon (4,000 feet), and 
it occurs in abundance in the Kuli valley on both tlie Komaim 
and Nei^l sides, from A»kot to Punagiri, near Barmdcix Tho 
insipid pulp of the fruit is eaten and the cuke left after the 
oil has been extracted U catible. From the seeds a soft solid vege¬ 
table butter is extracted of the consistence of fine lard and of a deli¬ 
cate white colour, which does not melt in the heat of the plains and 
keeps a long time without deteriorating. It melts completely at 
120^F., and is used as a cold-crcam and Dp-salvc. Fbarm., 131. 
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Coiyloi Colnrna, Lion—H aabI— Kapdii, Bfu)iiya4/euUm, The 
hezel occnrA wild 5,00<^10>000 feet to the weet of the Qangee 
and in one strip of Jongle in PainkhandA^ nine miles nortlweasi 
of Josliimath and in a few other plaees in Oarkw&l. The flowers 
appear in March-Aprii and the fruit ripens iu the rains. The 
kernels of the fruit are eaten and in some places are as good as 
Bnglish hasel«nats» The trees hear every third year and yield u 
crop suflRcieni for export to the plains^ 

y 

Juglans rogi^t Lintt.^WalnQt-^Ai*^^, tKaroff di. Brandis, 
497. This tree occurs wild and planted throughout the htlls* The 
fruit ripens in July-September and numbers several varieties, the best 
being the thin^sheUcd or kd^hazi^khroi* The better sorts appear 
tebe more common to the west of tlie Ganges. An oil iised for 
burning and culinary purposes is e.xpressed from the kernels of botb 
the wild and cultivated varieties* 

A mere list of the reraaining trees, cultivated and wild, that 
afford edible products will bo suHicient. A description of oacli 
tree will be found in Part V. of my * Notes on the Economic Pn^ 
ducts of the North-Western Provinces/ 


SdeaiiSo 


Dillenla iDdlea Cts/la, 
Anooa igotiBots m. Bt/it 
Bcrbcrif aslatlsa ... Kilm^ru 



Vernacular naiiM. 



ki^m\ 


M arUtaia .*• Ckptnt 
• (UbQt> 

C^parU iplaoaa ... l/lta-kdmiu 


Flacourtia Batuoai«|Kaai/i, 
ehi. 

macouHia wplaria . ». 

aaQraajs oe^aiuiii, ... 

Hcnibax maJaSarl* SMai 
* cum. 

StarcaKa arena ... ... 

Oftvia aaiaiica Dii 4 mM,pkafiifa «• 


Uosktr, L, SS 


„ OppOSlit tofla, Bknfi! 

^ ceibiophvlla, 
locarpua Var««!/a//Hii 


Slaocarpua 

uuiu 


no 


no 


1S4 

ass 

S4S 

s&s 

3 S 7 

8 S 4 

$S7 

407 


ronions edlMe. 


... calfs. leans 

and trnU. 

•* Krait CBarsdeol 
wild. 

... VruU: other epcclea 
aleo oaten. 

... i^ruit often dried like 
raiilne. 

... Floucr*bttdi pickled 
aa capers i fruit. 

... Fruit. 

... Fruit* 

.. 1)0. 

Ca^pt ol flowex*bixb. 


ll4Ma4ed aaede. 


... Palatable mb 
Iniil. 

... Ditto. 

... Ditto. 

Fruit: very rasa. 


mb*acid 


I 
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Scientific nuBC. 



Reference. 


For tiooft edible. 


0]yc<»emU pcnfct* ^efe* UMokcr, L, 499 

ph/IU. I la. I 

Llmonic ecUlMime, ^ £0T 


file 

fil7 

599 

eis 

e:i4 

e>i4 

434 

#40 


Feronie Klcf»hant- JCaii, fiaM fief •*. 
um. 

A^-gto Mermcloe .*• Sff, tr^Aafa »•. 

Oerujre \)lhueu .• Eiieiiftf, fificrpcl »• 

7pl4lie Jujube M. H4r, fie/^ 
n vulgerie ... /CamdiSri, fialf pka/, 

44e/i#, fieri, 
ff Q^oplle ... AfoAa, fitfiif/ee 

I, oicjph/lle M 0»yuf 

llovenle dulcie m. m« 

SegeKtle oppoeUI- 
fulie. 

VUIeltaeU ... Asaaji^^, paA4r^4ta, 

pereie. 

jEeculua Indie* P4iJmf 


. Fruit: rery rere in 
Uhfibar. 

.•. i'ulp of fruit in aber* 
betj wild.* 

... Fruit; euUlretade&a 
wild. 

... Ditto: ditto. 

... Plechy Meek drupe. 

... Fruit: cultivuted. 

... Ditto: culilveted 

end wild. 

Ditto: wild. 

... Ditto: ilo. 

... Ditto: cultl reled end 
wild. 

... Bleck^euccolcnt fruit. 

.. Fruit. 


fi75 


FliUcle Integerrime, JTdfini rfepi (fruit) ... Hooker»tl.^ 13 
Hcvwcerpue Aueeer* DAifdwo, fitrfu ... ,, 31 

diuui 

Buchenenle letiColU./Vydf, iatk- 33 

fifii/ewu. 

Spoudlee mengifere, Amra. 5ttkam6, am4ra, ,, 43 

Morkngeptcrygoepoi-SuAfjue^re^eu ^ 

me. 

Beuhlaie meleberle*, Amli ^ S77 

^ v*rlcgeta> Xorledr. fifie'>«i4f, 344 

Aandl, 

„ purpure*. Afaairdr, fiandee. p4- „ 364 

rid/. 

„ Vahlii -. M^jam, m4U .• „ 379 

Temeriiidue indie* fmh ^ f 7;4 

Cuaele Fieiule •• iito/e. ilota.^,^ ^ 14] 

J*rloeeplu utilU .. l/fi«Aera> dAuida, „ 33d 

Did, 

Rubue Jenetue .• Hitdlu ,,331 

„ peolculetue • Ed/a-fiDd/e, oncA*, ,, 339 

patkatoia. 

ly mo'aeeenae... Kat»U. AUtiia „ 33o 

„ nitcue m, Fi/e-fiiidi« ... ^ 135 

yj leeiocarptie Jiisd^ k4k, end /di... „ S39 

„ eUiptieos «» Oaari-^pkai^ J^9*' », 33# 

Afed/e. 

„ Buteoe •• A«epaf, iiejoap (Bho4). yy 334 

Term In*) le belief Ic*, &aktta •», y, 443 

Eofcnieoperealet*, I Ad/•id*** ^ 49# 

AlenfiuaiMerekllJjA^.pAou/ ,, *74] 

Coruni aMeropkylUy'iTdHry ricAiy# „ 744 

„ MpkUtft ...liiiaaii., .« « 744 


Seed# eteepul ead 
ground. 

... FrriU. 

... Flceliy reeoptecle 
eround ecede. 

... Ki>roe)a of ibo fruit. 

... Fruit. 

... Berk, leereiy flowen, 
pode. 

... [x*ree. 

... Ditto end Jlowcr« 
bode. 

... Flowtr-bude. 

... Scela. 

... Fruit: euUIvoted. 

.. Young pode. 

... Oil of i«ede. 

... Fruit 
... Bleck fnili. 

Red fruit 

^ Brownleh'TtllowiraH 
eotuDOD. 

R^ end Week fruit ] 

I comutOD. 

^Yellow fruity eommou. 


334 ... Bed frait 

44fi .M KenWe of fruit. 
49# ,• Frelt 
741 Do. 

744 ,M Do. 

744 ... Do* 
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Sde&lifio 


VeruAeol*! 


Portlooi 


toriM 


Lonlem Angutllfo* Gtajif (Jamtir) . 
II*. I 

Vibamou •I«Ud 14* Xs/ 
turn. I 

Attihoccph^oa K^dam 

dftOOtMU 

lUndU nliflnOM Hmddrm 

^ dQttdorotD, ifqiafAo/, «aivjfd/ *. 

Km* arscntM rAosm, po^aa 

OtihftathcnvIioliM*, ClapAipo 

Gotdift Hyxft «»^^airaAt| A«aral« . 

,, T«i((U M* /In, Ad«i •. 

£hfe(l* MrrnftA PdMa^pumdtm* » 

If \9f\t •••'CAavfor « 

Hippoph»tf flum* Okir-t)mkp Iarw4 
Boldo*. cAaA. 

BlMsaot GAuMi,ai7Aa«/d 

Murat indloi ^TdSt44rt 

^ terraia Kimt, Aism 

II larlstla »*. qj^iA-ltr .. 

^ ttidllotuUt .M 

II ebintatlt •» .1 

VicutCarlca A^J(r 

n mactopbjU*... TiWa 

II Tirgato Btn 

n Ciiiiia Xmmiop AWaav 

n flomtraia ••. G4l*tr, pQnw, /cUa.. 
ArU)ctrinit Lakooehtf 0«Aa, AorAt/ 

Ctlilt auttralii ••. AAaraA 

AftitdtaM dltadrwDi A mti, torMAoti^ tor 

«A«ii*. 

DrleddU rciaaa a^uH ^ 

^i^UiBlhaaSmUicai AtaCt, tMltf, 

Sccur)BCfa obOTaAti Gvd/a*dSria», dAda i. • 

MTflca »pld4 ... KdipA^l • 

Xpbtdra Tolgmiia •*. Maaa 
MoMMptcBlofli M. l!Ma •». 


. HookcTi I1L| IS... 

1 

n 

4 .. 

a» 

88.4. 

aa 

110 . 

M 

110 .. 

Brtndlti 

S8S M. 

»• 

3S4 .. 

•» 

sat 

•• 

S3S ^ 

n 

sso ... 

f» 

S40 M. 

»» 

1 

848 ... 

V 

• 

M 

190 .. 

l» 

408 ... 

r* 

409 ... 

»» 40S ... 

»• 418 . : 

Hpsbargbi MS..* 

lOrtfidit. 

4U •• 

Aai „ 
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P.-PARTB OF WILD PLANTS USED AS POOD IN THE 

HILLS OR SUBMONTANE TRACT. 

Tlio following list* giv«« some of the wild plants of wliich ports 
are used for food in seasons of scarcity. Some of them, such us the 
lotos, yams, and wild millets, are always eaten by tlio poorer 
classes :— 


Seiaitiftc Dtrne. 

1 

VefnicolAr oAme. 

RrfcfcncA. 

rtrU AdiUA. 

Ne^umbinm tiwclo' 

itAftirA^, p^40M, Am- 

Hooker, I.| lift... 

8Ulk, IcAVri, . An<l 

•urn. 

\ 


1 rootA. 

TriiimfelU rhomboi* 

d«A. 

M pllOM MS 

jkUjkru .. 

» 895... 

;LcATCi AoJ icfdi. 

tA*kwa*kAmAn^ ... 

„ J194.., 

1 DUto. 

TrlbuUit i<m‘<trU 

fMktn 


iLaatpa And fruit. 

Mperft aa« 

kHrmdU 

« ow . 

Fruit. 

I’oerftrU tMberoui •«» 

Maa, tArdi (JAun* 
Adf). 

Hooker, II., 197*.-j 

1 

TuberouB root#. 

FtemingU coDfCAta, 


„ W... 

FodA. 

(ImIa Tota 

/iandr ^Hirdf e* 

« ift3... 

1 

XdAnrAA AAd AtAiriA. 

TnROtiMnA IDOM' 

HfdrocoijU mU- 

DiMhmptA «• 

1 

„ ftCO... 

1 Diito. 

ThAfkQWi 

„ ftOft... 

Lmvca. 

tiCM. 




IpomMiMillflorMt ' 

^AfA .. 

Roxborghp 169... 

Ditto And AtATOA. 

Solftiinm VATbiucito* 

AhJq •#. 

,1 Ift9»»* 

Fniit. 

llutyi. 



C«1ufU ftrgmM •«. 

Sird/iV gAopflv 

1 M 998... 

LaATAA And BtADA. 

DigAfR RrrenjilA 

/lAt 

Omjy, HI., 99... 

Ditto. 

SiipborbU RAgnttU 
fOllR. 

Dd4hitm'^4^, maM. 

„ ISO... 

SeodA. 

UrtIcM pArridor* a.. 

*Ai#AoAA 

KoAborgh, ft64... 

Laataa. 

AIaa ▼111 girt a ... 

GAikmdr »•. 

Urnrg (U.P.)t7... 

StAdt And 1f«f nuliK 

CooiDAljftA obUqoft, 

K4m4, iAA^‘Af« 

Drorj (F.P.)UI.p 
SIO 

V A 

Laatm And AtetoA. 

DloAOor AM mg\ ItAtep 

rAiV, tardr .. 

RoglA a*. 

UoAii. 

H Tmicolor, 

AiCii AAitr,- 

Drwy 



fitamjm. 

977 ... 

Do. 

M pAitUpfajUA 

TAgdAA» idMi 

i» 97ft. 


M ^nlDAU a,. 

mntfd ^ 


Do. 

»» dAlt^dAM a.. 

ou p*. 


Do. 

M RgnletU 

JfaA-tf/A ... 

970 ... 

Do. 

Oplil9ABOA COloaAAp \ 

S^mm, jnngit-mAMditm. 

M 670 aaa 

ftOAdA. 

8Acieh>rAm Sata a. 

SatMar ... 

Boiblirgh, ftf ... 

Do. in Dbftlmr. 

ScIrpoA K/ioor •• 


„ 77 ... 

Root!. 

AtpicniAtt ftolyp» 

1 

KtpbradlM odAfA- 

liAfttfA 


Froodf, 

X«lf« 

040 

Do. 

tUA. 





> DMcrlptloiia nf ail thtM^sala will b« feud is Fort V. of my tb* 

■eoBonle Prodwia of the li««th<W«Mcm Preriaos^’ Allahabad. iSSl. 
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IL—^VrCRTABLB SUB8TAHCRS ITSBD IK VBDtClKB OR FOR 

IHTOXICATIOK. 

A.*^Dtoof. B.—Kasootic* awd Sriftiv. 

A.-SBTTOS* 

My olijoct in the following list of the vegetable drugs found 
and used in or exported from the Himalayan districts of those 
Provinces is to'givo a reference to a work whoro each one is botanU 
cally described and also to a work where their medicinal properties 
have been noticed.^ It would be out of place hero to do more 
than briefly indicate the therapeatic virtues attributed to them by 
European and Native practitioners. The following remarks* of 
Dr* Burton Brown on the vegetable drugs collected for the Lahore 
Exhibition will form a fitting iutroduction to this section of our 
subject:— 

The medicinal nse of preparations of vegetable dmgs has been 
for a long time of the greatest importance^ and until a coRijMiratively 
recent period the number of drags obtained from plants and animals 
greatly exceeded that of proparttions from the mineral kingdom. 
This depended on the fact that until chemical knowledge was fixed 
on a firm basisj it was only with great difficulty and after many 
failures that chemical products could possibly bo obtained ; while, on 
the other hand, tlie different parts of plants to which a medicinal 
use was assigned were easily distinguished and procured without 
much trouble* In Europe, owing to tiie progress of science, mine¬ 
ral preparations are now most extensively made and used for 
medicinal purposes, and many of our most valuable drags are derived 
from this kingdom* But in India the knowledge of chemistry is 
confined to those among the natives who have been instructed by 
Europeans, and therefore medicinal substances proenred from the 
mineral kingdom are comparatively seldom made or used, except¬ 
ing by those who have been so tonght; or those mineral articles 
are used which are procurable without much skill in preptration 
and are often of little efficacy. The use of vegetable drugs would 
probably be the ficti to recommend itself to those seekiug relief from 

* A foil dceeripitoB ofstshpUal or tret sod i BorsSetsUedaoilesof esvof 
soeS driif viU St iaoad lu nr to ike Beoboale Predoels ei ike Korlk- 

WMtra Vrovloocs,'* Part VIL »PsaJ. PredocU. 
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{Miin and diflcaac, bocansc plants are everywhere at hand, ihoir num« 
bor is very great, and tlicir forms are distinctive and often peculiar, 
and in some cases they have been snpposed to bear a more or less 
obscure resemblance to certain parts of the body, either in health 
or when diseased. Thus, in olden times, wo find in Homer that 
Neater used a poultice of onions, cheese, and meal, mixed with wine, 
to Macliaon*B wound ; and the former substance was used by the 
ancient £gypiiaus in cases of dropsy. Tbo hellebore of Antioym 
was long extolled by the Greek writers, and is said to have been 
used by Melainpns of Argos to cure the daughter of king Proclus 
of molancholy. It lia^ also been supposed that opium wus tho 
^tpent/ie of lloinor. 

Enough has been ad>lucod to prove the anticjiuiv of tbo.se siin«* 
pics or Galenical propnrationii as metlioiiml drugs derived from tbo 
Vi^eiiiblo kingdom, nml it is well next la consider in what manner 
the nso of drugs was probably comnienccd. The use of each vege« 
tiihle pn'pnr:Uion was, probably, at fir^t hroitglii about by tho o\pe- 
ricnco of individusils, each of whom lind found that certain plants 
were usoful in the diseases which nfilietod himself or his neighbours, 
and this knowledge was more rapidly spread owing to the ancicut 
custom of pbicing the sick in public roads and markets, so that 
p;issov.s-by might coiumunicaio inforuiation n*s(>ectiug such remedies 
as wero employcsl in similar cases* As observed by Herodotus, in 
tills way a knowledge of a great uumbev of medicines would bo 
actpiinxl, nt first cliiefiy of those which were indigenous to the coun** 
try, but gradually the driig.s of other countries would become known, 
csp4*cially tUo^^o which were found to be of auJoubtod efticacy in 
tlio disease for which they arc used. 

I fence it is to b<^ expected that there will be found a larger 
nmuher of sobshmccs, which arc inert or nearly so in a Materia 
Ah'dicii which com|»riscs iudigeuotts plants only, than in a cuUec- 
iioA of drugs brought from a distance. Moreover, as the un]x>rted 
drugs must always be more costly than the indigene ns ones, there 
will always be a tendency to substitute some indigenous substance 
which may resemble tbo foreign one in appearance or action, espe¬ 
cially ns tlia descriptiou of the drugs or of the plants from u'bich 
they are derived was foriueriy muoh less carefully Attended to than 
now. Thus it will be seen, as above otutod, that ou Indian plant, 

01 
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Picrorhiza Kurrooa^ hftA hfton substituted for tlio more rernotc 
licileboro of tho Greek physicians. SimiUrlj a kind of Ka/mW 
takers iho place of ^s<im/Mirca> and fruiU of GanUnux that of the 
jenipe.r. Tiiis tubstitation would certainly brin^ the kind of remedy 
in which it was einploynl into disrepato, as tlic substance used for 
adulteration would differ greatly from the original drug in its 
powers and mode of action. 

** Besides the above modes of ascertaining the natures of reme* 
dies^ which) being founded on actual experience^ must bo ti^nned 
improved methods^ thero is another mode called the Doctrine 
of eiffTUxiurte. This is founded on the belief that every natural 
substance jiossessed of medicinal virtues indicates by its external 
character the disease for which it should l)o employed. Thus 
turmeriC) rhubarb, and other roots, which have a brilliant yellow 
colour, were supposed to bo specially useful in janndice and 
diseases of the liver. Cae/fia fisinla (umu/Ms), from the peculiar 
septa of the fruit rcsonibliiig thn valves of the intestines, is supposed 
to be especially destined fur the core of diseases of those organs ; 
and similarly, poppies, from iho shape of their capsule, wete sup- 
posed to be useful in diseases of the head; and roses, from the colour 
of their petals, in those of vhc blood. Many sumll red or yellow 
Seeds, especially tliose of cmciferoas plants, were supposed to bo 
useful in cases of gravel, the de]>osii of wliich they sonieiiincs 
reeemble in appewance \ and talup muri is used in diseases of Uiat 
organ to which the name of Orchh (applied usually to the plant) 
is assigned. The eouvolutod pod of the JUlicUi'te leoro is cinploycnl 
in colic, since it i^ supposed to resemble the twhting of the cailn 
of the intestines. Bat although it is pml^nble that tlio use of differ¬ 
ent drugs w'as cnmnienceil in some of tho ways already !»|K)kcn of, 
yet at the present day the native physicians have adopted, >vitli 
some modifications, the idea of Galem respecting tiie metiiod of 
operation of medicines: this was, that the uses of all medicines wero 
derived from their eleroeutnry or cardinal properties—namely, 
heat, cold, moisture, and dryness ; and that all diseases could also 
be classed under t^e al>ove heads, but that in the treatment of dU« 
ease a medicine should always bo employed which was of a oon» 
karj nature to the disoase treated. Thus a cold disease requires a 
hot remedy and the converse. It Is probable that ignoimnee of the 
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•ttachmcnt to thi^ tliooiy (which is well known in nntive j Aticntii 
And is often %ii obsUole to the employment of European 

medicines in the hands of European practidoners among Qalivco^ 
os either a romedy whicli they consider hoi is employed for a dis* 
ease which is also considered hot, or the prescrilicr does not state 
whether the remedy given is a hot or cold one even when asked* 
Although the theory tluit nic^licino nets hy being hot or cold only 
is entirely erroneousp yet it has so strong a hold on the coufidcnce 
of many natives that, without somo utUmtion to it, it would 
bo difficult in many cases to induce them to take the medicine 
ordered. 


Tlio following Is a list of somo of the dnigs employed*, show¬ 
ing their nature according to native ]Jo.iS| and also their real use 
in European medicine 


BcieatlAc Dame. 


r>wn ttthuA Ecn bl i 

Man. 

Bom ecoUtollA, 
Linn. 

Bom albfti Lion. 
Cllrui AuriuitiuD, 
Linn. 

ToaiitrtntJiit iadiMj 
Unn. 

Termiuslia Chvbitln* 
IVU. 

RbuiCorUrU, Lion., 


Vernaculftr asme. 


ItcIvrcHicc.^ 


KmI dm. 


Cotd mtJtciw. 


AonU, amUka 

Gul'turkh 

GuLaeuti 

NSran^l 

Imii 

Ilarera 

Saxnak 


ss* 


DraodU, 4S4 ... Aitrinaeot and acid 

I purgatlva. 

^ too ... Aatriogant and purga« 
) tira. 

100 ...'Aatrifi|(rat. 

63 ••.'Aftiagcflt, ionic. 


n 

M 


I 

iftS ...Bafriaeraat. 


I# 


M\ 


Its 

ISO 


I 


Hot 


Semccanma Aaacw- Bkiliva 
dlutB, Linn. 

Corxlua C^urna* 

Linn* 

Zi Off bar olBoiaal«» 

Koxk. 

UMckas 

Aqailaria Aiallocha,] 

Itoab. 

Amber 


Aatrinieiis. 

Ditto. 


BtaoiJia, ltd ... Acrid. 


\ 


la* 


Fiodak 

SoDtb 

Maakk 

tSd 

Kabruba 




td 


4H ... DoDulceal. 

f 

Drufj, )SS ... Aromatic. 


Draadia, SS7 ... 


Ditto. 

Tonic. 

Ditto. 


“ The rcfcTCn^ ntc to Bnndia* F«rrti Pore, T>rwrr*t Ww/*' Hookcf’a 

/Tof« ^ BriUeA aai the «/ 
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Acie&Ufle oftu. 


VcAACula? HAIM. 


Befemee. 


Dr^ 


PniDAtU («p«ei€A) ^!Uit&kb6d6» 
iUw ^Ik .•JAVi-ftibm 

C«nUBftA Behhco» B«tinun 
cor^HfoUA» B4boUl 
Liao. I 

Cin&AOMBQm scjU- DElchinI 
nletta»BA7D. ^ 

CiDBAOWDuo TftinA* IClrklHfA 
U» I 

McnthA MtlTA,*l*4d(nA 

LIba. I 

CfOCUJ fAtiTBi linA.,ZAMB 


PhjllAttihuA Erabllety'AoBlA 
linn. 




•♦4 


M.jHnoki'r, lt.,\09 . 
BrnmliA, 975 .. 
. 374 .. 






IBtnndif, 454 


8UUn (of the bvDbn VTnblf Mf 
VnU Tfnlfm (r«i- ZiHfthk 
•ine). I 

CniDphor 'Kefor 

Onoeow cehlotdee, Qeu-nab4o 
8ai. I 

Cortendnun entlrntD^ Dbeutyn 
lino. I 

l^ntphien ■telletA, Nilofir 

wiiia. I 


if* 


A# 


0 * 




6cel 


• 4 * 


ft 

n 


5A5 

95 


Hook tr» jr.| 917, 


Aroioe^e. 
Inert. 
Tonic- 
Ditto. 

Arometie* 

Ditto. 

Ditto. 

Inert. 

Aitringent. 

Inert. 

Dmulcent. 

Aromfttle. 

Toote. 

Aromeilc. 

Inert. 


From tlieabuyc lint it will ))c scon that niany of the cold rt^mo- 
diea are vrhat are u^od in Earopcan thera{»eutirs ae astringent 
medicineS} while the hot remedies ore principally aroinuties, while 
remedies having various properties fall under the dry apd inobt 
categories/’ 


Ahrus precatoritia» Linn.—A Indian liquorice —Gunrhit 
rofnultya; described by Baker in Hooker, FI, Ind., II., 176. The red 
or white seeds are used as a weight and as beads in a rosary; hence 
the sptt^fic name, and also for fistula in native practice .The root is 
used as a substitute for, and to adulterate, true liquorice, and an 
tract from it, like that from the latter, is officiual. Pharm., 74, 446« 

AbutUon indictutt, Don.^Kan^ai; described by Masters in 
Hooker, I., 326. The leaves yield a mncilsginous extract used as 
ademulcen^ The root is used in leprosy and ininAisionas a cooling 
drink, iAd the seeds are considered laxative and are given in coughs* 
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Acacit arabica^ WilM.— Bahtd; described by Baker in Ilooker, 
IL, 293, This free and others of the same genus yield a gum which 
is used as a substitute for gum-anibic. The bark is considered a 
powerful astringent and is used as a substitute for oak hark> and the 
leaves enter into preparations for sores and cutaneous affections 

PharzD,, f>2, 77. 

« 

Acaoia Catechu, Willd.— Khair; dcscribctlby Baker in Hooker, 
IL,295. Tlie ox tract cal led kath yields nn active principle consisting 
of mimotannic acid and catechu and is used os an astringent and 
tonic. Fharin.« 62, 68. 

Achyranthes aspora* Linn.—CAtrcAim; described by Drury 
(U. P.j 4). The seeds are given in cutnneous <lif<eases, the flowii^ 
ing spikes in hydruphubia, the bruised leaves as an appUeation for 
stings, and the dried plant in colic* Plinrtn., 134. 

Aconitum farox, Linn.—Aconite—J/t^Aa-raAar (bazaar), frinw* 
ra^ikh (root), fnoA*/r; describes! by Hooker and Thomson, L, 28: see 
also Phann., 3, 434. This species is found above 10,900 fcut and is 
largely export ed. It yields a deadly poison used in rbeumutisui 
and neuralgia. 

Acouitum h6tcropbyllam» Linn.—Aconite —Ads (root) ; de¬ 
scribed by Hooker and Thomson, I., 29. This species also grows at 
high elevations above 3,000 feet. It is used as a tonic, febrifuge, 
and aphrodisiac, and with A, Lifroctonxtm[BiKh^BnAA^Ifap€lUi4 
{Pdiya^kachang and dttd/i^ya, the roots), occurring at similar cleva- 
tions, is exported in small quantities to tlie plains. Pharm., 4, 434. 

Acorua calamus, Linn.— Gur-hachj hach (root); described by 
Drury (U. P., 13). The dried rhizomes are used as a bitter, aromatic 
tonic in fevers, rhcaraatisni, and dyspepsia, and are exported to the 
extent of about 26 tons every year from the Kumaun forest division. 
Fhami., 249. 

Actiniopteria radiata.—The A^pUninm rwHatum of Roylo^ 
UoT'^pankhiy Mor’"p^<hh* This fern is used as an anthelmiutio. 
The root of GoniopUri$ proli/trum is nsed in fevers and that of 
ytphroUpiM wrdi/oUa in electuaries. 

Adiantum CapiUni-Teaerii, Linm^Haiden’s hair fern—the 
mubdraka of Kumaun* This fern and A^ ueaiatum {Patf$€ 09 kdn^ 
hantrij) am exported from the Kumaun forest divuiont both as a 
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medicine And a dye, to the extent of aboat 10 maunds a jear« They 
are both considered astringent, aromatic, tonic, and emetic in large 
doses. The rhizomes and driM leaves of various other species of 
ferns are sold in the hozaurs under the names uhtliiaiulrif/iin and 
bal^anbdnf corruptions of tlia names Scolopendrinm and Pol^podium 

Sg\t Mannelos, Corr.—Boel—doK^ribod by Hooker, L, 

516. The fruit is a specihe in atonic dbrrhoca and dysentery. 

Fharm., 46, 441. 

# 

Albisxia Lebbeki Benth.—5tras; described by Baker in Hooker, 
IL, 298. The bark is applied to sore eyes and the root in making 
an ointment osod in ophthalmia and in cutaneous affeotioos and is 
giv^ in decocUon for diarrh<jca. 

AUinm Cepa, Linn.—Onion—This common vegetable 
is nseil in special dUuases os a stimulant, diuretic, and expectorant. 
A. Mfietim—Garlic—ZoAsan^is supposed to have similar proper* 
ties in native medicine. 

Aloe indicaf Boyle— (rhUawdr; described by Drury (U.P., 26). 
The bitter inspissated jusco contams a cathartic principle. A.p^r^ 
/oliaUi, Boxb., occurs rarely in gardens in Kumaun. Pharm., 242. 

Alstonia seholaria* B. Br.— Chhntvnin^ iathpin of the Bh4bar; 
described by Drury (U. P», 29). Thu Imrk is a powerful tonic, an¬ 
thelmintic, and antiperiodic : the'milky }txico is applied to ulcers 
and mixed with oil in ear-achc. It is also valuable in dysentery 
and diarrhcca. A. /unVo, the dudhiof Kumaun, is found on the first 
range and is said to possess similar properties. Pharm., 137, 
455. 

Amarantus forinacena and others of the same and allied genera 
are held to possess diuretic and purifying properties. Pharm., 184. 

Anagallis arvensis, Linn., var. Pimpernel— Jonk/f* 

mdn, jainffhanif described by Drury (F. P., IL, 128). Triturated 
it is used to intoxicate fish and to expel leeches from the nostrils. 
It is also used in cerebral atfections, leprosy, hydrophobia, and 
dropsy. 

Aiuttberom murioatuia, Beauv.~5raa or kha$: described 
by Drury (U. P., 38). The roots are given in infusion as a 
febrifuge and in powder in bilious affections and also yield an oil* 
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Aneilema taborosa* Kuia., MtmlanHui ti'ttpiflotytf Ruylc— 
iMuH^i/ah mt\ (roots). Tlio rootlot* an OHiriJifrrni, 

italic |>rc]>nmtiun and arc exported for tins par]>osu from Kanmnn. 
Pharin., 23.J. 

AnitomalM ovata, R. Rr.— Go/tam; dc^crilxH] hy Drnry (P, P,, 
II., 557). Tins plant hiiK cnrii>niuti%'c, a^triiigimt, ond tonic pro¬ 
perties and also yields nil oil* Plianii., l<iK. 

Anona aquamosa, Uim.—(^o*Lirfl*4ip|i)e —StitrjJuilj /thari/nh. 
HookeFi F). Ind., I., ^>3. 'Xhc powili^Vf^l sihhU iniKed witli Hour of 
gram and wa^er make u lintr-wasli and tlic 1iruis<*d leaves with salt 
make a cataplasm to induce suppuration. 

Artamuia vulgaris, Linn.— Ptiii; d<*scri)KHl by Roxburgh, 5111^. 
Tills M|>cci(*s U coiniuim in Kniiiaun ; it )i:o stoiiuichic and tonic pro« 
|M>rtien and is given in fevers. ^1. Walk—.yAu^^kns simi¬ 

lar uses. Pliarm., 12i, lib. 

Argemone mexicaDa* Riim.—AWr/n; described by HookiT 
rnJ Thomson, I., 117* An introducixl plant now conipletoly 
nuturulized. Tlic Hotels ykdd an oil, used us a mild, cooling laxa¬ 
tive. The juice of the plant is dimvtio, reiievos hlUtcrs and heals 
excoriations und indolent ulcers. Pliuriii., 22, 44U. 

Argyreia apaciosai ClioUy—W'/f-trfw/*; found wild 
in Uie Dehni Dun and the llhilxir, <lc*scrilMs] hy Drury (U. P., 49). 
Tlic loaves nre used as emollient jioultici*^ for wounds and exU^mully 
in skin diseases, having nilnTaeient and vi sicimt projierties. 
^tUtsa occurs in tlio Surju valley near Knpkot. Phurin., 157. 

Artocarptu iutagrifolia, Linn.—Jack-described 
hy Brandis, 425. The juice of the trunk is used in glandular swell¬ 
ings, Uie. young lcavi*s in skin discuises, and the root in dt^cociion in 
diurTha*a. 

Aaparagui adaaandons, Boxb.—ifAm'mtnr; descrilied by Rox¬ 
burgh, 891. The tuber of this s[>ccics is used as a demulcent and 
tonic. 

Asparagoi racanioaTU, Willd*—A'irdtra/ (plant), Aonddn (root), 
huliyin (fruit). The root is used in special disoasc'S and has also 
dcinulccut proiiortios in vuturinary modiouie. Bharm*, 848. 
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B. 

BonBingbABSfiniB albifloTBi Ucicb.—'White roc— 
dcscriboil hy UookcB, L, 486. Exported and used os a medicine 
lor poultry, 

BalauitM Bozburghiii riancli,— Titffuwa; in found in Delira 
Duu (lteylc)» ami is do.scrihcd by ik^nuoti, 522, The hutvos 
have anibcljuiniic pro|x*rtiiM and the bai*k is used us a c^ittlo 
laodicino. Tiiu unripe drujtos hiivo strung cathartic proper- 
i\v.<, (mi Avhcu rii>6 arc pleasant and tho seeds ore given for 
cuiighs. 

4 

Baliospermum indicum* Dno.—Orolou^Jn^^lt j<itHdl^ta; 
ite?<vribe<lby Drury (F» P., Ili.» 1U2). Tlic seeds arc used ns a pur- 
pvtivc, but in ovcr«doaos arc aii acro-narc'otic poison. They are iiUo 
cxtemnlly ns a stimulant and rnlK^racicnt. The oil is a power- 
fnl hydragogne, aiihartic, and useful for externui application in 
rhenmatisin. riiann., 201, 

Barlaria cristata* Linn.— kdla^^dnsa (lea>a*^) ; 
described by Roxburgh, 471. The &et*<Uaro sup(>osed to be an anti¬ 
dote for snako-bites nnd tho roots and leaves aro used to rcdiic:c 
swellings and in couglis. 

Baafia butyracea, Itoxburgh.(see page 715 nnter?). The hutU*r 
is used for rheuiuutisin and as a (Knnade and Ii]>-salTe. Tito oil 
of S> lati/olM is us<aI for soap and eiuollicut ointiucnts and tlie 
spirit distilled from the flowers as a stimulant, Fhnnn., 130, 
131. 

Banhinia yariegata, Linn,—JT/nmiW/, la^hndr; described by 
Bokor, IL, 284. The root in dccociiou is osi^f’d in (Iys]>epsia and 
flatulency ; tlic flowers will) sugar as a gentle iuxalive;and the hark, 
flowers or root triturated in rice-water as a cataplasm to promote 
suppuration. 

Banineasa oerifera, Siaxi — Bhuuja, pelhaf kumltm (see page 
700). Tills gourd has ulcxipharmie and tonic propoiites and is 
given in dysuria in native practice. 

Barbaria LyoiUDi Roylc —; described by Hooker and 
Tliomson, 1., 110. Hie root is known as klnff<frti-^ki^jtfr in the hills 
and ddr^haU and dci)^Ao6 in the pkuns. An extract from the roots 
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is known as uinl it b clucfly from this species that it is 

obtained in Sirmor and Garhw&l. Tho niediciual extract is highly 
esteemed as a febrifuge and as a local appUeation in eyo-diseo^es. 
It is said by some io havo t>een known to the ancient Greeks and 
llomaos os ‘ Lykioit/ and pots labelled Best HtmAIuyan Lykion** 
liave been fonnd in the ruins of Pompeii^ belt this identification is 
diflpated* In Kumaun Ji. ari$tata and B, aiiatica yield The 

average annnal export of the root from the Knmaun forest division 
is about two luaunds and front Garbwkl abont double the quantity. 
Pliarra., Id, 430. 

Boerhaavia diflUsa. linn.—(J^Ay^uma; described by Drury 
(F. P», 111., 34). The root of this oommon weed is given in tnfa* 
i^lon as a laxative, aiithclniiotic, and cooling medieiuo. Pbarm., 
185 . 

Bombttx malabarionm, T^.C.—Smal; described by Masters in 
Hook. r, 1., 34!b The gum is given in asthenic cases; the rootfur* 
nislu s one of the mus^/t and is used as astimuLint and tonic and in 
lorgn doses as an emetic, and tho leaves arc employed as an aphro* 
dUiac and in special diseases. Pharm., 36. 

Boswellia thuriferai Co Indian frankincense—the saMi of 
Oarhw&l ; described by Dr ary (U. P., 84). The gum is prescribed 
with clarified butter in special dUeases, with oocoa-nui oil for sores, 
and as a stimulant in pulmonary diseases* Pbarm., 52. 

Bras si ca nigra* Koch.—Black mnsUrd— K6li mrson. This 
and the allied species, B. alba and B.junua^ are frequently used in 
medicine as rubefacients and vesicants. Pharm., 25. 

Briedelia montana* Roxb.— KangtuxHya; described by Rox* 
burgh, 705. Reported to possess astringent and anthelmintic pro 
porties and found at 3^,000 feet* 

Buchanania latifolia, Roxb.— Chironji; described by Brandis, 
127* The oil extracted from the kernels of the fruit is used as a 
substitute for ulmuod oil in native medicinal preparations and con* 
fectionery* 

Butea frondoaa, Roxb*—Paid#, dh6ki described by Brandis, 142* 
The inspissated juice obtainable by incision is used as a sabstUuie 
for kino : the seeds os a vermifage and authelmiotic and when 

92 
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Diade into a paste as a remedy for ring^worm. partijfora^^ 
moti/a—has similar properties. Pbami., 73| 74, 79, 446. 

Bnxns semperrireni, Idnn.—Pa/nt, tkamtij; described hj 

Brandis, 447. A tiucturo Troin Uic bark is used as a febrifuge. 

C. 

Cflasalpinia Bonduoella* Fleming— Karaunj ; described by 

Baker, II., 854. The kernels arc used as a tonic in fevers and 

made into ai> ointment with castor-oil tnd applied oxtornnHy in 

hydrocele. An oil is extracted from the leaves which is us»ed in 

palsy and rheumatism. Pharm., 68, 446. 

# 

Callicarpa arborea, Boxb.— Ghtwulaf describeil by Bnuy 
(U. P., 97). The burk is aromatic and bitter and is applied in 
deooedon in cutaneous aftections. 

Caloaanthes isdica, Blume— Pknrlath; descrilied hy Drury 
(U. P. 100). The bark is astringent and used in applications to 
cuts and fractures. The seeds are applied to abscesses and the ofK- 
cinal sjfonak seems to be procured from the leavea 

Calotropii prooera, II. Br.—i/addr, dk; described by Brandis, 
331. The root, bark, and inspissated juice are used extensively for 
their emetic, diaphoretic, alterative and purgative properties. Pharm., 
141, 457, 458. 

* 

CRnnR indica, linn.—Indian shof-^Atisdru ; described by 
Drury (U. P», 106). The root is used as a diaphoretic and diuretic 
in fevers and dropey. 

Can&ahia indiea, Iinn.~BAan^. See intoxicating drags,poslro, 
and Pharm., 216, 463. 

Capparis horrida, Linn.— VUa^dnta, In^^uwt^JcdrUa; described 
by Hooker and Thomson, I», 178. Found in the Dhibnr. A cats* 
plasm of the leaves is considered useful in boils, swellings, and piles. 

Capaicum fimtetceni, Lion.— iUrcha, htr$dni; prescribed in 
native practice in gout, dyspepsia, cholera, and ague. 

Careya arborea, Boxb.— kdmbki; described by 
Clarke in Hooker, IL, 511. The flowers are given as a tonic in 
sherbet after childMrU). 

Camm ooptienm, Benth.—Lovage— Ajxt^in; dtsoribed by 
Clarke, IL, 688. This plant possesses valuable stimalaat, 

93 
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Oftrmiiutive and aoti spasm ckIic propertiaa $ it aids dtgasiioDj and 
is used in colic^ colds, rheamatism and fever and is also esteemed as 
a diuretic* Pharm.| 98, 99, 447« Cp Ccruij Zann*—Carra^ay— 
AVtIo^*fra~(Hooker| /. e*| 680) ocenrs at the same eievationa 
(8-10,000 feet) and possesses similar rirtiies* Both are erporled 
to the plains* 

Cassia AbiTUi XiaQ*-^Bandr; described by Baker, II*, 265» 
Tbe seeds are used in powder applied beneath the eyelids or in the 
form of an ointment in ophtitalmia* Pharm*, 78* 

Cassia Fistula, Linn*— KiuAa^ ilolcy nt/^Mhh of the Bhibar; 
described by Baker, li., 256* This tree yields the commonest 
oatbartic used in native medicine* The pulp arouhd the seeds is a 
valuable laxative, the flowers are used as a febrifuge made into a 
confection known as y^-Jeandf and the root is a strong purgative* 
The bark and leaves are applied to cutaneous eruptions* Pharm., 
65* 

Cassia Sophsra, Linn.—Bondr of the Blmbar ; described by 
Baker, II., 268. The bark, leaves, and seeds of this tall weed are 
cathartic and tlie juice of the young leaves is applied in ringworm* 
C. To9*a has the same native name in Kumaun; its leaves are eaten 
by men and animals and the seeds are used as a remedy for itch* 
Phurm., 78* 

Cedrsla Toona» Roxb.—Tdnt; described by Drury (U. P*, 128)* 
The bark is astringent and has been found a foir substitute for qui-* 
nine in fevers and bowel complaints, especially with young children* 
Pharm*, 55* 

Celosia argontM, Lino.— Sirdli, sawd/t, described by 

Drury (F. P*, III., 15). The seeds are used chiefly in special dis¬ 
eases. 

Chayioft Boxburghii, Miq.—Piper fonpum, Linn.—fruit yifp/o- 
mtU ; described by Drury (U* P., 131). P* Icmsum, var. iUviUicum, 
grows wild and the fruit is laq^ely exported as a condiment and a 
stimulant in medicine* Phann*, 208* 

Chenopodiuxn album, Linn.—*BAali«sa.v described by l^ry 
(P. P., IIL, 5). It U used in specUl diseases and as a laxative in 
spleen and bilious diaordon* 
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Cio0r arittinuit Linn.—Gram —Ghana (see p&ge 693). The 
hain of the stem and leaves exude an acid used os a refrigerant in 
fevers; the seeds ore considered stimnlaDt and when roasted are 
used as a substiinto for coflfce berries. Pharm.^ 80. 

Cinnamomnm Tamala, Nees —Taj (bark), » 

uescribed hj Brandis, 374. The bark and leaves are used as a cnr« 
ininative, aromtic and stimulant in coughs and dj'spcpsia and 
generally os a substitoto for true cinnamon* Pbarm*, 196. 

Ciaumpeloc Pareira, Linn.— Pari; described by Hooker and 
Thomson, L,S03. The dried root has diuretic, tonic and slightly 
aperient r[ua1ities and forms part of the pHi^jari or ‘ yo1Iow*root' of 
the native Materia Hedica* The leaves are applied to abscesses* 
Fhann., 7* 

CitruUns Colocynthiii Sehrad.— IndrAt/m (see page 701). 
The fruit affords a safe and active cathartic in hepatic and 
viscecni congestion. C. Sardmekiif the ntr-o/u of Kunmun and 
f>aluiriindrdi/an of tlie pli4^^> ^ similar properties. Pbarm., 94* 

CitnuAtmntiumj Lion.—Orange— Mranffi —(2) C.wtdiea — 
Bijaura —(3) C. var. Limonum — Jdmira —and (4) C. var, LimeUa — 
Amriiphal—ota all used in medicine as tonics and purifiers of tfao 
blood, Kfrigeranta in fevers, flavouring materials in infusions, 
pomades, Ac., anti-scorbutics, stomachics, and carminatives. The 
juice is exported from the Eumauo forest* division to a great extent 
every year. Pharm., 4S, 43, 45* 

Cleome viscou, Li on.—*./ 2 nffli*harJt<ir ; described by Hook er and 
Thomson, I., 170. The seeds are considered anthelmintic ; the leaves 
are used as a vesicant, and boiled in olarifled batter are ap^Jied to 
wounds, and the juice to olce^. The root is administered in decoc¬ 
tion as a febrifuge. This plant is often confounded with Gyiw?»- 
droptia p€ntaph}/Ua. 

^^^®70dettdr0Jl sermtum, Spr.^— Ganth‘'^>a^aranpi • described by 
Drury {U. P., 141). The leaves of tiiis common plant are boiled 
in oil for applications in ophthalmia: the rooU boiled in water 
with ginger and coriander are given in nausea, and the seeds are 
slightly aperient. The leaves of C* in/orUtnaUm, Linn.— 
also ttfford a cljeap and etficient tonic and aatiperiodic. Phwm., 
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16(• C Siphonanihntf R. Br«—occars and its roots 
and leaves are ofilcinal in native practice. 

Coehlotpamitm O0Si7piaiD> D. C.—^o/era^ ^<yra; described 
by Hooker and Thomson^ IStO, TbU small treo yields a guui 
used us a demulcent in coughs and special discuses. Plitrm.^ S7. 

Colocaaia anti^Qoromi Schott— KacAu, arm; describe! by 
Drnry (U. P., 155). The iaspissuted juice of the ixftioles is a capiisd 
styptic for wounds. Pliuriu., 250. 

Commelyna obli^oai l)un.—^un^uro, Atino. The root is ose* 
ful in vertigo, fovm, and bilious ufiVctionSi and U said to be used us 
an antidote to suuko4>iteK. 

Corchoful olitoriuti Linn.— linnph ^; found in Dehra Diin ; 
described by &Iiistcrct in Hooker^ FI. Ind., 307. The loaves are 
ciiiollieiit and used in infusion os a refrigerant in fevers uod special 
diA<*nsos. Tlie dried plant toasted aud (lowdered is lued in visceral 
obstructions. 

Cordia latifoUa^ UonI).— described by Drary 
(U. P.) Ibil). Tlic fruit is uv*d as an expecioniot and uetringeut. 
Pbariii., 157. 

Cordia Myxa, Linn.—Aorf<t ,• described by Dmry (U. P., 161) 
The pulp of the fruit is used as a laxative and the seetls mixed with 
oil arc deemed a spociKc in ringworm. The juicocf the bark in 
infusion is given with cocoa-nut oil in gri{H*s» Flnu^in.^ 157. 

Coriandrnm lativam, Linn.—Coriander— Dhaniya ; describod 
by ClarkC) IL, 717. The dried ri|ie fruit and the volatile oil are 
both used in medicine as an aromatic stimulant in colic and the like. 
Plianu., 101. 

Costna ipeciosu, S. 31.—ATev^, leoliy Ivt-sAeWii (root) ; des- 
'^ribed by Drury (U. P.^ 164). From the root a strengtheniDg tonic 
is made and it is uUo used os on ontlkelmintic. 

Crinuu aaiaticumf var. ioMcarUtm^ Herb.—CAtWor, kanxcul^ 
pind<ir^ ioninH ; described by Uoxburgli, 263. A valuable emetic ; 
in small doses nanseont and diaplioreUc. The dried sliced roots uro 
also emetic : tho loaves witli oastoivoil are as<*d in rhcumuUsm and 
the juice in eai-acLc. Pharm.. 234. 
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OliOIirbito FvpOi Lion.— peiha ; and mtuiMO—ffa^ 
dwta (see page 70S). Both tbeee goorda are Deed hi niodicine ; the 
leaves aa applications for boini and the seeds as anthelminUcs* 
Pham.) 96. 

Cnminui Cjaimiliii Lion .—Jira (see pago 705.) Both frait 
and oil poasees carmiutive properties allied to dill and coriander : 
the seeds are laigel; exported to the plains. Piuinn., 106. 

CorciUigooroliioidea, Gccrtn.—dc'scHbed hy Drary 
(F. P.| in.} 458). The tuberous roots are some of those known ua 
m4$H*ny4A and are held in the highest osteem by niitivo pliysiciaiis 
aa a specific in special diseases. Pharin.} 235. 

Curonnut loilg%} Roxb.—Turmeric(:^e page 70(1.) 
Tliia is innch used as an applioatioa in bruises : Uie fresh juice aa 
an antbelmintio; the fumes of the bnmiiig root in ooryxa and the 
root in decoction for relieriog catarrh and purulent ophthalmia. 
PLarm.} 231* 

Cymbopogon Martini} Uonro— pdla^Han. The oil} 
known aa and Nimar oil} enters largely into native per* 

fumery. The roots of C. lamger—Pitiya —are also osnd aa an arc* 
matic aticnalant (see Druiy} F. P.} lU., 641). Pharin.} 256. 

Cynodon Daetyloili Pen.—i>il5; described by Drury (U. P., 
180). This grass yields a cooliug decoction from the roots and young 
leaves found useful in fever. 

Cypama rotundait Linn.—JfotAn; described by Drury (U. P.| 
182). The roots are held to be diaphoretic} diuretiC} and astringent 
Phann.} 250* 

D. 

Dalharf^ Sisaoo, Roxb.— Smi; described by Dniry (U. P.^ 
186). The leaves and sawnitist in decoction are esteemed in erop* 
tive and special diseases aod to allay vomiting. The oil is also 
^ipUed externally in cutaiieoas iHections. 

DfttiiOA CtfiBAbint} Linn.— hhang^aU (roots) | 
described by Clark!} II.} 656. The roots are exported as a modi* 
cine useful aa a sedative in rheumatism and to aid in dyeing 
red. 
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D%tim ftlbO} Tiina.—i)A(ilrfra; deacribed by Drary (U* 

188)» Tha leaves and seeds are used as anodynes and antaspasmo* 
dice* Phann*^ 175| 480* 

Baucas Carota» Idnn.—Carrot*—(7^ar. This oommoo vege¬ 
table is need as a poaltioe For aleera and boils. 

OalpUaiuni BrnnoataBOB^ Royle—JV^TidrF; described by 
Hooker and Thoouoa, S7. Oocan at 14,000 feet and is exported 
for its highly inosk-scented leaves, need in native perfumer}* and for 
temple offerings. 

Dtndroealaau striotn% Nees—Bamba^ Bins, IdtUn; 
described by Brandis, 529. The bambo yields a aflioeoiis secretion 
io the joints of tli«« female plant, called or la&ns/ifr, 

con^klefed by the Baids to be useful as a siiinalant and apbrodisiac* 
The root is smd to be a diluent, the leaves are used as an 
emcnagogue and anthelmintic and the dried stems as splinters in 
surgery, which seems to be the only really valuable nse that tlie 
products of the btiobu are put to in medicine. The product hens* 
Icdutn is exported in smtll quantities from Kamaun* Pharm., tiC. 

Desmodinin triflonun, D. C.—; described by Drury 
(U. P*, 190). The fresh leaves are applied to wounds and abseeucs 
tluit do not heal well. 

Dioscorea venloolor, Wall—Tam —(TrnMt, The tubers 

yield a furinaceoas foml for iavalids. 

Bioepyroe Ifelaaoxylon, Boxb.— TVndu; described by Bran* 
dis, 294. Tins and the other sf«ccies of oliony afford an astringent 
from the bsrk which is used in decoctioii in diarrhoea, dyspepsia, 
and the like us a tonic. Pharm., 132. 

Dolichoe sinensisv Ijinn.—Xotiya (see page C95). This and 
otlier similar pulses are prescribed io special diseases and as 
stomachics. 

Droeera pdtata, Giro.— Mukha-^Jeti; described by Clarke, II., 
424. The leaves bruised and mixed with salt are used as a blister 
in Kuinaun. 

& 

lolipta orocta» Linn.— Uoch^kand^ Ubri; described 

by Dmry (U» P«, 202). The fresh plant is sppKod with sesamuni 
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oil in elephantiasis ; the expressed jnico in aflTcciions of tlio tivorj 
spleen, ami ilropsj, ami in larije lioees as un omctle; also as a hluck 
bur-dye. Tlio average iiniiuiit ox]>ert from the Kitnviitu forest 
division is about 5 mautids. Pliarm., 

ElMgnas umbeUat^y TlinDb.~(7Aiiedm, lonlo/; common in 
iho hills from the Juiuna to the Shirtlu ; described by Brand is^ 

The seeds are reported to be used os a stinmlant in coagh«<, Uie 
exprtsflscd oil in puhuunury oficetioasy and the flowers as a caiditm 
and ustringent.* 

Elsodendron gUucum* PerH.—(Ktimaun) and 
MO (Dchra Dfln) ; descriU'd by Uo.\bnrgli, ^U. Tlu^ i-uot U lirld 
to be on antid<4o iu siuike^bitcs ; a diKh>ction or cold iufiision of tlie 
fresh bark of tho roots is tt|ipUcd to sweiliiigs# 

Embelia robuta* Uoxb—(fruit); described by 
DrnndU, 234. The fruit is suul to be u»(h{ to udultoratc black popper 
like that of B, which bis tho ssimo vonmcular iiamo and is 

given as an authoimintic and internally for piles. Tho greater 
portion of tlio Inytthinmy exportcnl from Knmanii seems to ho the* 
fruit of J/V/r<»W ajrioout. 

ErmgroetU cynosuroides* Bet.—i>d&A. A common grae^s said 
to possess diuretic aud stiinulaiit virtues. 

Engonin J&mbolana* ; described by Bmndis, 

283. The leaves and bark arc astringent. 

EnpborbU poiitagonn^ Bois.^5r/Mo»<^ Tliis and other species 
of the saiuo genns yield an acrid milky jaicn buing cathart o and 
anlbelmintic prupcrties. Pkonii., 204. 

Exacam tetragonom* Roxb.— Titolhana: described by Box-- 
burgh, 133. It is used as a tonic in fevers and a stoinaeluc bitter. 
Phann., 149* 

P. 

Feronia Elephanium. V^irT.—Kuth^i^ei: fonnd in the SiwAHks 
and Qh&bar ; described by Drury (U. P«, 220). This tree yields a 
gum used for tlie same pitriioses os gnm^krdiic ; and the leaves are 
carminative and stomachic, especially with cliildren. Pliarm., 48. 

Pieu CtfiCA* tiinn.—Fig—described by Brandis, 4l8i 
Ike tnii is used medicinully as a laxative. 
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Vlou iftdioti Hozb. (/I Liim.)-^JSdr, hat ; deaoribdd 

bj Dmr/ (U. P*j 221)» The juice eoUected from iDcuioiu id ibe 
bark of the ba&yan-tree ia considered a speciBo in cracked heeU,. 
excoriations, and sometimes for toeUMche, lumbago, and oroup. 
Pham., 217« 

Fiona religioia, LinD.~iVpaf ; described hj Drury (XJ. P», 225)« 
The young shoots are used as a purgative and have some re| uta* 
tion in skin diseasea | the hark of tbta and ibe preceding is used as a 
tonic in deaootion. The seeds are given in electuary as a purifier of 
the blood. 

FiOUi hlipidapLinD.,/. — Kdffohafgobta^dk^raf Mmf/a; described 
by Brandis, 423. The fruit, seeds, and bark are po^^essed of emetic 
properties. Pbarm., 217. 

f lens glomerata, Boxb.^ GUlar ; described by Brandts, 422. 
The bark is used as an astringent and a wash for wounds. The 
milky juice is given in piles and diarrhcea and in coinbioation with 
sesamum oU in cancer. The root is useful in dysentery. 

Flacourtia sepiaria, Boxb.— Kai^i; described by Brandis, 18. 
This tree yields an antidote to snakebites from an infusion of 
iho loaves and roots ; the bark trituruted in sesamum oil is used as 
a lioimeDi in rheumatism. 

Fcaniculutn TUlgarOr Linn. Fennel—describes] by Clarke 
in Hooker, IL, 695. It is used as a carminative and stomaeijib, 
cultivated. Pham., 100. 

Fraxinni florlbunda, Wall.— Anau; described by Brandis, 302. 
A concrete saccharine exudation (manna) from the stem is obtained 
by incision and is a substitute for the officinal manna. Pharm., 136. 

Funaiia parriflon, Lam.; Yar. VatlltmtUy the Khairuxea of Kn- 
maun, also known as jntpdpra, mijdiu ; described by Hooker,/., and 
Anderson in Hooker, L, 128. The dried herb is employed as a 
diuretic, nntbeimintie, diaphoretic, and aperient, especially as a blood 
purifier. The average annual export from the Kumaun forest 
division is about 32 maunds. 

0 

Oentiana Karroo, Roylo.—iCfira, —Himhlayau gentian. 

This plant ocours near the snows. There are four or five allied speoies. 
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all of which are exported to the plains to the extent of about five tens 
a year, and are there sold as a v^unhle bitter tonic. See Boyle, 
lib Bob, Him. Moon., pi. 58, fig. 2, and Pharin., 149« 

OoTaniuBi ooaUatiu&t Camb.—described by Edge* 
ivorth and Hooker, /«, in Hooker, I«, 433. A very common 
plant ill Kuiuaan, which poesesses diuretio and astringent pro- 
pertiee. 

Olorieaa SOpaybAi Linn.—As A nat\g6l^ bUk nittgdla; described 
by Dmry (Ur P., 234). The root is used in i|>ecial diseases, but is 
said to be poisonous in large doses. Pliarin., 242. 

Gneliu arboraa* Boxb«—AnmAAdr, gumbhdr; described by 
Drury (U. P«, 284). The root is given in coughs, rheumatism, and 
special diseases, and ii said to have anthelmintic properties like A* 
<umHca« Fharin., 164. 

Ckaeyptum berbaoanm. Linn.—Cotton—Ar<i/>ds. The down of 
this well-known shrub is applied to bums ; tlie seeds to increase milk, 
also in epilepsy and at an antidote to snake-poison ; the root as a 
diuretic, emenagogue, and demulcent, and the leaves in decoction as 
a tonic in fever and diarrhoea. Pharm., 33. 

Orewia aiUti 04 i Linn.—PAarsijfU; described by Masters in 
Hooker, L, 88fi. The leaves are used as an a^lioarion to pustular 
eruptions and the fruit in sherbet as a n^frigerant in fevers imd a 
gurgle for sore-throat. 

Oynandropeis pantnphylla, D. C.— Ktuhol parhar: deicriixHl 
by HtMiker,/., and Thoiuson iu Hooker, L, 171. It occurs coinnion 
in the BliAbar; the leaves are used as a rubefacient and vesicant; the 
expressed juice is given with salt in earache; the seetis in powder are 
given with sugar iutemaliy tu fevers aud bilious complaints, and the 
entire plant with sesamum oil is used as an ointment in outaneoua 
affocUons. Pharm. 25. This plant is often confounded with Cfroms 
etssosa in native shopt. 

H, 

9 

Eodjubiofll spioatniilt Smith—AocAiir-AacAa, kapAr^huKri^banr^ 
kaldu It possesses carminatlye and stimulant properties and it 
especially used as ^ cattle medicine $ it is exported from Komaun 
to the extent of a few tons annually. Pharm., 232. 
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HdlictorM If ora Liiin«— Jhifulhtt^jthuly m(itor»i»hul; di'KcrilK'il 
by M:uiter8 in HooktTi 365^ Tlic HCAMmWngUi *itiodcKrkrifH* of 
aignotam* are coiiaiderod tUM^ful in <«olic tiul cIuiitIiq* Hnd nt n blood 
purifier: and nr«^ exported from tim Kiiinaan foreet diviaion to the 
extent of about a ton per unniun. 

Heliotropium brerifolinm. Wall— SofiiNth/fUfrray rhUifML 

Tlio whole plant in Inxativf* and diiin*tic; the juice in uned as 

« 

an a|i|4ieation to norc-oycsi I'um^boils and suroe gemmUy to pro¬ 
mote aappumtion and ns a cure for the sting of nettles and injHH:ta» 

Herpeitii HonmerOi H.U.rt K.—ilcscrilKxI by Dniry 
(U. P., i49). A done of xix tfnUha$ of the leuvcA st(X>|NHl in aatrr h 
au esteemed aperient; tbe water may be used as an einhrocalion in 
skill diseases and croup, and tbc juico with korosiiiCHiU U used iu 
rheumatism Flmrnu, ICL 

Hlptaga Kadablota, Gerrtn.— AHa^ltujala; Jiwcribixl by Hooker, 
I., 413. Tlio leaves arc esteemed useful in outunooiis disimsos* 

EoUrrhena antidyienterica. B. Br .—Kudr and montfa of 
Bijnor and kdety Xtk/n, 4fur<i of Kumaun; de>tcril>ed by Brandis, Sflb 
The bark is a speciSc in dysentery : hence tlie name, and tbo 
seeds are also said to possess similar properties* Fljiirui., 187, ibiu 

HerdeuBi bsxastichoni Linn.—Unrlcy— Jau. The huskod seofis 
form penrt barley, a favonrito food for invalids and in decoction a 
druik in fevers. Pharm., 283. 

Hymenodictyon ezcelsum. Wall.—/7/<il/an, hhalenay bhamtmiy 
diuiuli; common in Uie Kota Ddn ; dcseriWd by Brandis, 2()7, 
The inner coat of tlie bark tlic bitterness of cineliona 

and its astringent properties. Pharin, 117. 

Syoeoyamui nigex, Linn.—Henbane ^iCSorasont ofwin (scod^); 
occurs wild and is also cultivated. The seeds are given in native 
medicine as an anodyne and sedative in mental diseases. Pharm., 
178. 

I. 

lohiLoearpns frntaicsns, R. 6r.— Dddld: described by Drury 
(U. P., 239). The root possesses altemtivei tonic properties and is 
emidoyed os a substitute for sarasparilla: theetalks and leaves are 
used as a decoction in fevers. Pharm., 138. 
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J, 

JuainTUA grandiflornm, Linn.^-^ydAi; vcty abondnni in low 
Yallcys ; (lu.*fCrilKHl l»y 313. The tlowcn and their essence 

uro u:Md u8nu ap)>li<»Uiou in ^kiii diseases, headache and weak eye§; 
the leaver arc used in tooUiachit. Otlior 8|ttfcica of this genus are also 
fuuud ill Kiimunu and are craplovcd in making perfuioed waters. 

Jatropha Coreas* Linn .—u tl; descrilKnl by Drory (U. P.» 
27 U). Tlii^ eii iVein the seeds is usmi a > u purgative, hut is uncertain : 
it is also a)iplied«di!ntod in rhunnutisui: the leaves wormed with 
castorHiil fenn a poultice tor bruises: tho seeds in over-doses are 
poisonoas, and tho milky juice is used to destroy ronggote in sores on 
shVep. riuirm.. 203. 

Jo giant regia. Linu.—Walnut—.IX or, oX/rror, XAoro^. The 
hark is used :is nn aiith<dTnintic : the Ifuvcs aro astringent and 
tonic and in d(H;oction a s|Hvitic in slnimou» sores: the fruit is given 
in r|icci;d dUm^'s ;ind rlicnmatisni. rou PMf;Lxro. 

Jutticia Adhatoda. Linn. —; described by Drury as 
AdhiUctln rosica 1 (I. r., Id). The Howers, leaves, and roots arc 
considered auUspasmo^Uu aivl autlielininiie; tliejuico is found useful 
inpnhnouary ufTiH^iions, nut! u tincture is also comiuonly given as an 
cxpeclorunt. rhariii., Ili2» 

K. 

Eydia calycina. R. W.— Pufa) described by Masters in Hooker, 
L, 34d* The bark is mucilaginous and is uskhI to clarify sugar* 

L* 

Lepidium aativum. Linn. ^Cress— ILthuNf. Tlie seeds of this 
common vegchiblo arc :4s a Ionic laxative and antiscorbutic 

and as a gentle ?<timn1aui in imligcsHon. 

Lilium waUichiannm, Woylc^Fhuhm. Tlie dried bulb scales 
possess demulcent properties and uro used like ssilop in pectoral 
eompluiiits. 

Limonia acidisaima. Linn.—; described by Hooker, I., 
307. The root is pnrgath e, sudorific, and used in colic: the leaves in 
epilepsy and the dried fruit as a touic and disinfectant. Pbarm.,43* 

TUnnwi uaitatiisimus^ Liun.—Flax. The seeds are the linseed of 
the pharmacopoDia, of which tho uses arc well known. Pharin., 37« 
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MaHotOi plulUpiil6lliU> Hiilh—Roiniy roli ; described hy 
Drury oa RottUra tinctoria (U. P«| 37b), Tlie powder on iho seeds 
is a valuable antbelmiDiic, Termifugc, and purgative, Dionn., 

m. 

Malra rotundifoliai Linn.— Soneha/u; described hy Masters in 
Hooker, 7., 320. The seeds are demulcent and are used cciully in 
broncliitiis inHammaiioii of the bladder, and hseiDorrlioids, and 
externally in cutaneous affections and coughs, 

Malra ejlrettrii, lAnn.—kanjif Ulchuni; described by Masters 
in Hooker, L, 320. It is a valuable demulcent in pulmonary affeo 
tiooe and a substitnte for the mkrsh mallow of Europe. 

Mangifera indica, Ljnn.<^MaDgo-*-*^m6. The sliced rind of 
this welUknown fmit is astringent and used as a stimulant tonic in 
debility of the stomach s the kernels are styptic in h»inorrboids, 
astringent in diarrheea, and tonic in fever. Pharm.» 59, 

Helia Atedaracb* Linn.—described 
by Brandis, 68. The bark of the root and the pnlp of the seeds are 
anthelmintic in small doses and poisonous in large doses. Fbariii.» 55. 

Helia indieai Linn—described by Brandis, 67. Tho 
bark, leaves, and seeds uro all really valuable; the bark as a 
febrifuge aud substitute for quinine \ the leaves as a cataplasm fur 
wounds and sores] and the seeds for their oil, which is used as an 
antbolmintic and an application to foul sores. Pharm., 55. 

Hentha TiridiSj Linn.—Spearmint— Pahdri pudxna. Tho oil 
obtained by disUllation from the fresh herb in flower is inferior 
only to peppermint and is useful in cholic, nausea, and flatulence. 
Phmrm., 166. 

Himo«a rubicaulis, Lam.— A^la ; described by Baker in Hooker, 
11.,291; Jlf. pudica^ lAnn.—Lajawanii; described by Hooker 
The seeds of both are used as puriflers of the blood, and the 
leaves are given in infusion in piles, and pounded they are applied 
to bums. 

HirabUlis Jalapa Linn.— (7d/-5dasa. Tbe root forms a safe and 
efficient purgative equal to jalap, and the leaves are applied to 
abaceaaes. Completely naturalised in Kumaun, Pbarm., 184. 
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KomordicA charauMa. VtxM. — Karela; by Droary, 

U» P., 306 (flee page 7<X>]. Used afl a kxatire and in prepamtion na 
an oint.munt fur aorea and the juice of the leaves an an anthelmintio* 

Horiaga ptarygoaperma* Goertn.—S’aAay/ui—Horse-radish 
tree ; describod by Hooker^ II., 45* The fre^b n»ot^ are vesicaut 
and rnlwfucient and useful tii rhertmatUm. Uned internally, tlie 
frfflh juice of the roots has stimulant and diuretic pro|»ertiea and tlie 
rout in decoction furnishes a gargle. The seeds yield a fine oil 
iHuful in rheumatism^ and the tree itself a gum need as an anodyne 
iu Ueifcdache and as an applicatiun to buboes. Phnnn., 61. 

• Konil indioa. Linn.—Indian mulberry^Tutri; described by 
BmnJts, 406. The fruit forms a sherbet used afl a n*frigerant and 
ilie Uirk a vermifuge aud purgative. The fruit of Jf. $errata, 
lluxL.~/irmu—and M. larigatOy Wall., imid to possess 

similar properties. Brandis, 409* 

Hucuna pmrieixa D. C.—Cowhage-^(?o}tc^; deflcribcd by 
D tkor in Hooker, IT., 187. Tlie luiir:* of the legume are jn.*chanieal)y 
uuUielmintic and are given in round worm : see Pluirm , 73. The 
tri'iitiii arc givuii with milk In Kpeciul diseases and snake-bites and 
tlid Ivavee as u \orinifuge. Si. ahvpifrpurtCftiie 6a Kuitiaun, 

i> siiiid to (los^cas similar properties. 

Uurraya Kmnigii Sprang.— Gani^ gdndht; de.<cribcd by 
Hooker, 1., 503. The seeds yield a clear transparent oil known us 
slihlK>li oil; the root is laxative and both bark and rmits are sUmnlaiit 
and Ufl«'d in entnneona disi^fles ond to check vomiti»\g. Pliurin., 
49 . 

Kuia Sapietttnm, I«iDD.—Plantain— Ktla. This well-known 
fruit TS deuailceiityuntiK'Orbatic, and alterative ; the tender le;ives are 
Qsed as a da*s3mg for wounds, blisters, aud sores, aud as eye-sliadcs 
in ophUiahnia ; the root and stem arc considered in native practice 
purifiers of the blood and are good in scorbutic complaints and 
special diseases. Pliarm., 283. 

Myrict Mpidft— Kdiphat; described by Draodis, 493. The 
fruit is eaten, and the bark is used externally as an anthelmintio, 
stimulant, and rubefacient, and in the arts as a tannuig agent 
Kati\ e8 use it in epileiffly and to rub the body after Uluess. The 
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avernge annual export of tbU bark from tbe Kunmun forogtdivisi<ai 
is about fifty tons* Plmnn., il7* 

Myriina afrieana, Linn., the s<xanwl box— PahM-chay 
chilpra; described by Uraiidis, ib6. The fruit is suitl to be a povyer* 
fnl cathartic vermifuge* Jt is told in the baa:iarHas tH^yabirungy 
a name also of ^m6r/«a Rihf$; need also in dro|»ey, colic, and ae 
a laxative. About a maund is exported every year from the Kuinuuii 
forest division. A/. ieniUfrtafUy WnlLy $iho called c/iHy/n/, is soid 
to possess similar properties. 

N. 

NardoftackjS Jataoaui, C.—Spikenard—ifd/«>/i/<crr, sAain* 

billy hallcar. Hoyle, t. 54,/. 2. This plant occurs above 12,iKK> 

ond its recta with tlicso of certain si^ecies of Vulrnuii, e^peci^^y 
V, Ifanlifficlni (sAnmep, roots), are exporUtd ihrcngli the Kumoim 
forest division to the extent of about twenty niutinJs |>er aanuin. 
They iff^rnr in tlie form of short pieces of au uiidcrg round stem, 
about the thickness of a quiU, covered towards one extroinity or 
almost entirely with cour&e, dark, hair-liko fibnu. It hus all the 
prupertiee of Valerian in a high dt*grcf and is us\.*d as a stimulant 
and anti spasmodic iu hrsteria and epilepsy. J\\ ymmli/irtHiy a 
larger species, also occurs iu Kutnaun at similar eletrations. Fharm., 
120.: Bird., 46. 

Kclumbium epecioaom. Willd.—Lotus—Aonrr/i/; described 
by Hooker/, and Thomson in Hooker, I., 116. The nuts are eaten 
as a tonic in disorders of the digestive functions. 

Noriuin odontm) Aitou.^Oleander—d<‘8cribed by 
Drury (U. 326). All parts of the plant are poisonous and are 

used in native practice in leprosy, cutaneous atfections, and as an 
antheliuinHc. The bark in paete is used in ringworm and itch 
and a decoction of the leaves externally as a verm if age. Phana., 
139. 

Kicotiana TabacniHi Linn.—Tobacco—T'amdim, dhamdhu 
For the medicinal uses of tobacco see Pharm., 176, 460, and 
0*Shaughn., 471. 

Kyotanthea Arbor-triitia, Linn.—Ailri, lutr$lnghar; described 
by Drury (U.P.| 323). Used In native practice for ringworm 
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tnd to promote the mdheeion of broken bonee^ also in indigestioD : 
the bark is an astringent and is osed as a gargle and in applications 
to sores and ulcers, 

0 . 

Odina WodieTi Roxb.— jibcn; described hj Hooker, 
IL, 89, The bark is used in decoction as a lotion in impetigo 
and obstinate ulcers : the gam and leaves have also astringent 
properties and are applied to bruises and wounds. Pbarm., 60. 

Olea glandnlifera* Wall.— Gait, ga/dd, garur; described hj 
Brandis, 309. The bark and leaves arc astringent and are used 
as an antiperiodic in fevom. 

Onosma eebioides, Linn.— UUjarif and ratan-Jot 
(root), yatATtr^it (leaves), (flowers). The bruised 

root is applied to eruptions, tbe leaves as an alterative, and tfao 
flowers in cases of rbeomatism and palpitation of the heart as a 
cardiac and stimulant, Exported through Debra Ddn. The root 
is also used as a dye. It appears that under the name * ratanjot^ 
the roots of Gemnium ruxioBumf Linn,; of PotentUla nepalenMUy 
Hook.; Afacrotomia rucAfomn, /• eL T.; and Jatropfu^ Curcas, 
are also collected and sold. 

Ophelia Chirnyta, Oris .; Afftthotts chiraytey Don.— 
ehirayta. Some call this species tbe true Ddlhini chiretta or true 
Nep41 chiretta. The former name is properly applied to a South- 
Indian species, Androyraphu panieulatn^ and the latter name may 
perhaps suit, as D, Chirafa occurs in Nep&l. Squally good 
chirettk is obtained from 0> purpuroictnif 0. cordata, 0. sj^eoosa, 
AyaihAft un^urityUta and ri. olato. All yield a valuable bitter 
extract osed as a tonic and febrifuge and corrector of biliary die- 
torbanoe. About six tons are exported every year from the 
Kumaan forest division. See farther Phann., 149 t As. Res., XL, 
167. * 

Oulii COrniculAtn, Linn.— Chalmon; described by Edge* 
worth and Hookery. in Hooker, I., 436, The leaves, stalks, and 
flowers possess refrigerant and antiscorbutic properties and are used 
internally in fevers, dysentery, and scurvy, and extomally to 
remove warts* The juice is useful in removing iron*monlds. 
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P. 

PaoiUb Bfiiodii Wall.—CA b^u/ai (the plant)| enjinif/a (the joan^ 
edible shoots)^ 6/t4ma^madiyay yet ghila of iixe Bhotijras ; described 
by Hooker /. and Thomson in Hooker, I., 30. The takers are some 
of those exported andor the oaino biik and are probably those known 
as padam^kkdL There is nothing in the local Materia UeJioa re* 
qairing farther investigation more than the roots exported under the 
name ^bikV and * nirhUL' Under the former come the various spe¬ 
cies of aconite. erox is the moura, mtfdr or mdhur bikh^ and 
Madden tested it to see whether it deserved the name sweet, 

and found it was so: but this was soon succeeded by Uie most 
distressing burning all over the moath and fauces, though nothing 
was swallowed. Dr. Boyle says that Polygofiotum terticUlatumf 
Linn., is called milha^Mhiya in Sirmor and palliHa is 

called d^dhiya^inoliHra, and both are poisonous. The cylindrical 
tuberous roots of Pelp/Uninm katihi/urianumf Boyle, found at Pindari 
in Kumauu and Bhojgara on the soutli side of the Kawiri pass in 
OarhwdI (11,000-14,000 feel), are absolutely identical with the 
ordinary ntWdit roots. See Madden, An. Mag., N. H*, Sad Ser., 
XVIU., 445. 

ParmeliB kawtachadalis, E?*ck—Lichen—CAalcAohVu, pat- 
%harke-ph^l. Several species are exported to the plains and are used 
in native practice as a tonic febrifugoand antiperiodic. See Pliarm., 
250, 

Peucedanum grareolens, Benth.—Dill—-Soyo; described by 
Clarke in Hooker, II., 709. An excellent carminative for relieving 
flatulence in chtldreu. Pharm., 101. 

Pharbitis Kil, Choisy—Daimm ; described by Drury (U. P., 
860). A safe and efteciual catiiartie. Phann., 155. 

PhyllBUtbos Bmblica, Liim,—-liu/u, <Ton/a; described by Bran- 
dis, 454* The dried fruit is astringent and when fresh is given as 
a tonic aperient; the flowers are refrigerant and ai>erient and the 
bark is astringent. See Pharm., 204, and O'Sliaugh., 551. The 
leaves of Pump Ay Want Am • urinaria (sri;dAt) and of Phyllanthue 
niruri^ Linn., are given in infusion as a diuretic and the fresh roots 

of both in jaundice. See Drury. 

94 
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Pifimliitt KnrrUf Boxb.—JtwrMiMi. Fwod only At bigti 
^IdYAtioiii About 11,000-14,000 foat: ibo bittor roota are axported 
witb 5cm/ra^ tiodar iba mme pikhdn-l<d^ and with 

O^htipma Kutroo uodar the nama to the extant of mbont three 
tons A jeer and are used as a tonic. Nima quai$u>id^$ occurs in 
upper Oarhw41 (5,500-6000 foot) and is known as karm and has 
similar osas. 

Pisui lo&gtfoliA* Boxb.—Pine—CA/r. This pine is ▼sty com¬ 
mon in Kumaun and yields a turpentine and resin : for uses see 
PhArm., 2S8, 819* The tarpantine from P. Gerardicma is need 
priooi pally in spacUl diseases, and that from P. Ptoddra in 
catueons diseases and as a diuretic* Pbarm., 225* 

PiatACift intSfATTUBiar L. R. — Kakra, iaAra-sinpt; describ¬ 
ed by Hooker, II., 13* The gall-like excrescences foriDcd cn tho 
leaTcs and petioles in October are exported as a medicine and are 
esteemed usefol in coaghs, asthma, fever and dysentery, and as a 
sedatiTe* They occur black, hard, rugose, hollow, irregularly 
crooked, often 6^-7^ long. The average annual export from the 
Kamaim forest divisioii is about seveuty maunda* Brandis, 128, 
574* 

PithscolobiiUD bigsmintUDr Hart*—XceA/om; described by 
Brandis, 178* A decoction of the leaves is used in leprosy and as 
a stimalant to promote the growth of hair* 

Plantago mi^ort Linn*— Lukuriya, It is doubtful wbether Uiis 
has tbe properties of P, dscamiens, Forak., the isbaphol of the 
baxare. Pham., 182* 

Pltunbago leylaxiicAr Linn*— CkUa, ehitm : described by Box- 
burgh, 155. The roots triturated in water form a rewcant and in 
tincture a good antiperiodio: they are exported from the Kumaun 
forest diriaion to the extent of about twelve maunds annually* 
Pharm:, 170i O*8haogb., 508* 

PonflBiiS glabrSi Tent—Pdper, Suik^ekainf described by 
Baker in Hooker, !{., 240* The seeds yield an oil much used 
in skin diseases and as an embrocation in rheumatism t tbe 
leaves are also efBcinal. Pharm., 72, and J* Agri.-H*, Cal*, X*, 
228. 


25 



OF TltR KORTn-WRSTKRN mOVlN’CRS. 


747 


Pontdd^rft TR|^naliBf Linn.— JtaHla; described by Drury 
(U.P., 804). Tlic root in cliewcfl for tooilucbe and the bark is 
oaten witb sugar for astliiim. 

Fopnltu cilUta. Wnl (.— C/ialnif/n^ rkn **n v/a , rJian, ffar^fpa I ; 
described by Brandis^ 470. It U occ^unonally meJ as a ionic 
stimulant and (mrifier of the bioud. 

Fortulaca oleracea, Linn.—Small pursUin— lAnitfC'Jeil/ah ; 
described by Drury (U.P., 364). The bruised leaves are used as an 
anodyne and are given as a refrigerant and autiscorbutic in 
cutaneous diseases. Bird., 38. 

Premua intogrifolia, Linn.—i7ail^4rcAa of Oarhw/d ; described 
by Drury (U.P.f 365.) The root is given in dccottion as a cor¬ 
dial and tonic ; the loaves beaten np witli pepper are uUo adminis¬ 
tered iu colds and fevers. Die whole plant is given in decoction in 
rheumatism and neuralgia. The milk of the Imrk of P. muermatn, 
the n^nitin of Kumaun, is applied to boils and the juice is given to 
cattle in colic. 

Primula spccioia* lj\nn.—7)i*h~kcpr<if jaUhStra. It is found 
along streams from 3,500*5,500 feet in Kumaun : it is sud to 
bo poisonous to cattle and is used externally as an anodyne. 

Frimepia utilis* Boyle.—C&trarc, jhaUtlaf dhaielOf phalihrOf 
bhekla; described by Hooker, II., 323. This shrub yields an oil 
used as a rubefacient and as an application in rheumatism and pains 
from over-fatigue : a small quantity is exported from the forests 
and pays a duty of five rupees per mound. 

Pruuus Oommunis, var. domeeticai Linn.—Prune. See page 
712. The dried drupe is considered a laz iiivc and emollient and is 
used in medicinal eonfebtions. Pliorm., 86. The alu^ukkdra is 
used as a refrigerant and laxative both in a cold infusion and a con¬ 
fection. P. ptrsUa —the peach—is given as a demulcent and anti¬ 
scorbutic aud stomachic. The oil from the kernels is considerod a 
valuable vermifuge and strongthener of the hair. Tbe kernel of P« 
Puddum is used in stone and gravel, and that of Pi Podta yields a 
poiioDOua oU, iikeoil of almonds, much used in medimnal preparations. 

Ftidium OnyikTUf Linn.—Guava—described by Baker 
in Hooker, II., 148. The bark of the root is given iu d(*coctign in 
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infimtilc dinrr)i<ra nnd ihu young leaves oa a tonic in diseasei of 
the digestive functions. Phorm., 

Ptteraria tnberoeftt D.(^; U€dy$nrvm uthtroBum^ Roxb.~ 
hilly /^ivd/t-panira (Kuiuann), $ural (Jauns&v)) sarity 
$afwila (Bijnor); described hy Baker in Kookori ll., IS7. The 
tubers are dn^ up and exported in lurge iiniintities to the plainsy 
where they ^ro considered deuuiloontniid refrigerant in fevers and 
nseful as a cataplasm for swollen jointi. 

Pniiioa OraaatniDr Linn. -Pomegranate —Anar (cultivated); 
<fdrim (wild) j iwttptU, kuihidla (rind of fruit). Theroot*bark and 
dried rind possess powerful astringent properties from the preseuce 
of tannin. The former is considered anthelmintic in European 
practice and the latter astringent. See Pharm., 93, 447. 

PntraigiTa Roiburgbii. Wall.— JM, putrajiva; described by 
Drury (U. P»» 372). Oiven in decoction in colds and fevers. 

Pjnii Cydoniai Linn.—Quince—See page 713, Cydonta 
rufyarit. The seeds are used as a demulcent in native practice and 
as a tonic; also in decoctioa in dysentery and special diseases : 
Pbarm.^ 86. 

Q. 

* 

Qooreni inctnai Boxb.— Bdr^; described by Brandis, 488* 
The acorn {til^updri) washed nn<l powdered is used os an astringent 
in indigestion, diarrhoea, and asthma. Pharm»| 209* 

B. 

Bandia dnuetoruiD* T^aw.—A/hiti^^Ac/, IwrAcr ; des* 

cribed by Dniry (U. P., Tlie frnit is highly esteemed as an 

emetic and is usihI to iwison fish and the bark of the root in infosion 
to nanseute. Pharm., 118. 

Baphanns aatiros. Litm.—Badish —MtUu The seeds of this 
common vej'ctable liave diuretic and Uxr^tive proi^erties and the 
roots are prescribed in native pm dice for special and ur2nr«'y 
diseases. 

Bhenmemodit Wall.—Do/u. Thb species is found near the 
Pindari glacier Mui ut similar elevations in Kumaun and Garhwt/l; 
tho average annual export from tlio Kumaun forest division is 
about LOCOtb. 'Til is and if. HVltianfitu, Boyle, are used as a 
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iubstituto for Turkey rhuharb. R, emodi is less active as a pur¬ 
gative and more spongy in texture. SoePbarro.^ 187 ? O^Shaugh., 
519 : Panjah Products, 370: J* A.-H» Beng., I., 76 : Birdwood^ 
70: Pereira Mut. Mod.^ IL, 485. 

Bbododendron campaDulatum. Don.—described by 
Brandis, 281. The leaves are exported to the plains^ to be made 
into a simff called kuUi^kasKmirif useful in colds and head¬ 
aches. 

Ricinui communis, Linn.—Castor bean— R^ndi This well- 
known plant yields the medicinal oil Qse<l as a purgative, Ac. 
Pharm., 201, 462 : O’fcibaugh., 556 : Drury (U. P., 375). 

Roylea Wall *—Tiupattif kaun. The leaves are used 

as a bitter tonic febrifuge. 

Rubia cordifolia, Linn.—d/<yrtAt. The natives consider the 
roots most useful in cases of poisoning, cutaneous eruptions, dysen¬ 
tery, and Qs a tonic to promote menstruation. Pharm., 116 : Drury 
(U. P., 379). 

Rumsx acotus, Roxb .—Janffli p<ilak ; described by Drury 
(F. P., in., 40). This plant has cooling properties: tbe leaves 
are applied to burns and tlie seeds are applied as the Uj-hand of 
tlm bazars. R> actiota is also widely distributed and known under 
the same vernacular name and also as ^ A}n\oray whence tho name 
of the capital of Kiimaun, as Mussooree is derived from the verna¬ 
cular name of Co%iaria ntpaleruU, 

S. 

Salix tetrasperma, Roxb.— Gar^^uh: described by Bran¬ 
dis, 462. The bark in decoction is of some account as a febrifuge. 
Pharm., 213 : O’Shangh., 606. 

Saxifraga ligulata, Wall.; Var. ciliata^ Royle. The roots of this 
and perhaps P. Kumui {antea) and (?. Kurroo (un/sa) are all exported 
to the plains as pdAAia-ftAsd or pdtkdn^hkfd and jintidna and are 
used as a tonic in fevers and also in diarrheea and conghs and as an 
antiscorbnUc. The average annool export from the Kumaun forest 
division is about thirty maunds. 

Sapindof deterff^u* Boxb .—Kanmary rlthn; described by 
Drury (U. P.| 393). The nut U used externally in cutaneous 
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•ffectioQB and internally in epilepsy and headache and aa an ex* 
pectorant; also in the arte as a detergent. It is exported from the 
Kamann forest division to the extent of about twenty tons per 
annum. 

Soiadapraa oflScinaliSi Schott.— hdih’^ungUya. Tl^e 

dried and sliced fruit has stimulant^ diaphoretic, and antheliulniio 

Yirtues4 Pharm., SfiO. 

# 

Semecarpni Anaeardianii Linn., F. — BhUiita^hhaliauyhMla; 
described by Hookerj II., 30. The acrid viscid juice between the 
. lamiose of the shell possesses powerful caostie properties and is used 
as a vesicant .: see farther Pharm. 60: K. Dey, 105. The aver ge 
annual export from the K a maun forest division is about five 
maunds. 

Sesaninm indienm. Linn.~7iii. See page 764. This plant 
fhmishes the sesamum or sweet oil, used as a substitute for olive 
oil in native practice. Pharm., 181: Dniry (U. P. 408): O'Shaugh., 
479. 

Sestania Agyptiaca» Pers.— Joint; described by Baker in 
Hooker, II., 114. The seeds have stimolantand emenagoguic pro* 
perties and are used in entaneous diseases and itch: the leaves are 
used in poolticea to promote suppuration, and the juice of the bark 
internally as an anUscorbutic. 

Bhorea robnit^ Bozb.— S4l ; described by Drury (U. P., 408). 
The resin (vd^ or dhamat) is an efficient substitute for pine 
resins in plasters: in native practice, the resin is taken internally 
in special diseases and appHetl as a styptic to wounds. Pharm., 33. 

Solanum indicum* Linn.— Kalang-idri; described by Drury 
(U. P., 403). The root is used in decoction in dysoria and in fevers 
and coughs: and when powdered os an anodyne. The juice of the 
leaves boiled with ginger is used to stop nausea. Pharm., 181. 

Solanum tuberosum; Linn.— Alv. The tubers ore occasionally 
used as a substitute for salep. 

Solanum Mcplsntum—'^a^oii, hhuUa. See page 708. The 
leaves possess narcotic properties : nearly every species of this 
genus in Kumaou affords soute aid to the native Materia Medico. 
Pharm., 18L 
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Spondiftt maug;ifert» Fora.— E.og-pljim'^Ambara ; described 
hy Hooker, IL, 42« The bark is used ia dysentery ud a decoo* 
tioQ of the wood in special diseases ; the jaice of the leaves for as 
an application in earache and the gum and fmit are eaten« 

Sterenlia urena. Roxb.^JTu^t, htlu; described by Masters in 
Hooker, I., 355. The leaves and tender branches steeped in water 
yield a tnncilagmous extract useful in pleuro^pneamonia in cattle. 

Strebloa aaper, Loot. — Silwraj described by Drury 

(U.P., 211). The milky juice is applied to cracked heels, sore 
hinds, and has astringent and septic qualities* The bark in 
decoction is given as a lotion in fevers. 

Sytnplocos oratogoidea, Ham.^Zod, lodh; described by 
Brandts, 299. Tho leaves arc considered astringent and are used 
in diarrhoea and as an application to fresh wounds and the bark 
in tanning. About nine tons are exported every year from the 
Kamaon forest division. 

T. 

Taxui bacoata, Linn.-*Yew—5rdAfns; described by 
Brandis, S39* The leaves are used in native practice in epilepsy 
and indigestion. 

Tephrotia purpurett Vtf%.—Sorp}mia; described by Baker in 
Hooker, II., 123. Hie leaves and seeds possess astringent, tonic, 
febrifugal properties. The leaves of 7. caadsdo, the l$hHya of 
Kumann, are used to poison fish. 

Tonniaalia Chabula, BeU.~ifdr; described by Dmry (U.F., 
431). This and other speoies of the same genus yield nuts mneU 
nsed in medicine and the arts. See Pharm. 89 : K. L* Dey, 117 : 
Birdwood, 84. 

Tetranthera lanrifoUa, Jaoq.— nuda^akri: 
described by Brandis, 379. The oil from the berries is used in 
rheumatism ; the bark triturated in water or milk, or even dry, is 
applied to braises and is given internally in infusion in diarrhoea ; 
the leaves have a rich aromatic odour. Pharm., 88 :0’Shaogh., 548. 

Thaliotnun folioloeun, D.O.—Pi^art, pengla-jari^ hwmat ; 
described by Hooker /• and Thomson in Hooker, I., 14. The roots 
are exported from Kumaun under the name mamfro and are highly 
alued in ophthalmia and as aiw anti per iodic. Pharm., 5. 
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Tuiospon^ COrdifollA) Mier^—Gulantha ; desCTiI> 6 d Hooker 
/. and Tbomsoo in Hooker, 1., 97. The atoms yield the vrell^known 
extract known oe ^JancAa or giloi, a Tnnch^teemed apeclBc in 
atinga aa well as iufever and rheamatism. The leaves bruised and 
mixed with honey are applied to nlocrs, with oil to the bead in 
neuralgic affections, and in decoction fur goat. The extract is 
made from the root by boiling fr.r twelve hoars and then strain¬ 
ing and evaporating the water. The annual average export of 
the extract /rom the Kumuun forest division is about two maunds. 
Plmrin.| 9, 435. 

Toddalia acnleata* Pers.—AbO/ 9 ; described by Hooker, I., 
497. The root-bork has tonic, stimuluut, and anti-period to }>rcH 
perties. Pharm., 47, 442. 

Triohodesinis indicft* R* Br.^Ai^rutndt. Tlie natives con* 
aider it to bo an antidote in snake-bites ; the leaves are used as a 
poultice and in cold infusion as a puriBer of the blood. Phorm., 
158. 

TrichoBaiithee palmatii Roxb.— Iwtrdyan; desenbed^by 
Clarke in Hooker, 11., 606. The roots and fruit are poisonous and 
are used in pleuro-pnoumonia in cattle. Pharm., 96. 7". cucum- 

srina, Lino., gives seeds, tender shoots, and dried capsules, all of 
which ore used as medicine* O’Sbaugh., 351. 

4 

Trigonella F(Baiun>gnB 0 Tuni Boxb.—Fenngrcek— Afethi ; 
described by Baker in Hooker, II., 87. TTie seeds are stimalant, 
aromatic, and laxative, and are giveo in colds, cosghs, diarrhoes, 
and special diseases. 

Typha- angtutifolia, Linn.— Soro. The down of the ripe fmit 
is need as an application to burns and the lower succulent parts 
of the stem to clear moddy water. 

U. 

Urginea indiea, Kunth.; SeiUa indica, Rosb_ kAtdri or 

kunda of Bynor and ghetttwa of Eumann ; described by Dmry 
(U.P..899). It is exported largely from the lower hilb. The 
nauseous bitter young bnlboos roots have expectorant and diuretio 
properties in sniall doses, and in large doses they are emetic 
oathartio. Pbarm., 841 : K. L. Dey, 104. 
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V. 

Tallaris diehotoma^ WalL— Didhi; described Drury (P. F. 

II., 198). The juice is applied to wounds. 

Valeriana EardwicHi^ WaU.~£Aum«o, a$drun. The roote 
are exported and are said to possess anti^spaaniodic properties : 
when dry they are burned as a perfume, and are also used as a 
flavoring agent and to keep off insects from clothes. Pharm.^ ISO. 

Vemonia anthelmintica, Willd.— Kali-Jiri ; describe by 
Drury (U. P., 449), The bitter seeds are powerfully diuretic 
and anthelmintic and are given in infusion in coughs and 
flatulency. Powdered and mixed with liino*jaice they are used 
to expel vermin from the head, and mixed with oil in scabies and 
anasarca and in plasters for abscesses. Pharm.» 129. 

Viola serpens, Wall.— bana/gha; described by Baker 
in Hooker, II., 184. The flowers are considered diaphoretic and 
laxative : the seeds are diuretic and the root emetic (like ipeca¬ 
cuanha) and purgative (Brown;. 

Vitex NegundOi I^nn.— Shixodli^ stmd/t, Jtl/U-6dri (fruit) j 
described by Drury (U. P*, 452). The root and fruit have anodyne, 
diuretic, and emcnagoguic properties, and the leaves are given in 
colic. Exported from Kuroaan. Pharm., 163 ; O'Shaugh., 484. 

W. 

Withania somnifora* Don.— Asgand (root); described by Dru¬ 
ry (U. P-i 355). The leaves are bitter ond narcotic and are used 
in infusion in fever : Uie seeds coagulate milk and the roots are 
aphrodisiac and diuretic* Phann., 182 : O'Hhangh., 466. The 
seeds of W. eoaffulans, Doa.» have also sedative properties and 
are given is colie. Both are exported from Kumaun. 

Woodfordia floribunda, Salis.; GrUUa tommtesa, Roxb.~ 
JDAovIa, dhtH ; described by Clarke in Hooker, IL, 572. The dried 
flowers are used as an astringent tonic in affections of the mucous 
membrane, bcemorrhoids, and bilious complaints. The leaves are 
also officinal in native practice. Exported from Kumaun. 

Z. 

Zanthoxylua alatn&i Boxb. — T^balf Hmir / San sk . Jwardn^ 
liln, ^fevw enderi; deeoribed by Hooker /• and Thomson in 
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Hooker^ L, 193. Tbe bark and seeds are used in native practice 
as a tonic in fevers and bowel complaints : the small branches 
are used as toothbroshes and tbe tlioms as an application in 
toothache : the fruit is used to intoxicate fish* Bupimed to 
possess generallj Btomschic and carminative properties* The 
average annual export from the Kuinaun fomt division is about 
half a roaand* Pharm.» 43. 

Zingiber offlcinalei Ros*—Ginger— $onth. This wolU 
known plant yields the ginger of commerce^ extensively used in 
medicinal preparations* See Pharm*, 228. 


E-KABC0TIC8 AND SPIRITS. 

Tobacco, opium, hemp, and the preparations made from them, are 
the principal vegetable substances used for their narcotic and intoxi¬ 
cating properties in these provinces, but to them we may add the 
various forms of alcohol obtained by distillation and the prepara¬ 
tions of betel and areca. Tbo use of tobacco in tbe plains is universal 
amongst males from their twelfth year, and the practice has so far 
entered into the social arrangements of the people that few matters 
of importance are discussed without the hukka being passed around. 
In the bills tobacco-smoking is becoming more common every year, 
and DOW, perhaps, all except a few Brahman families smoke tobac .20 
either pureor mixed, and these even chew tbe leaf pounded with lime, 
a practice common to every caste. Opium is principally consumed 
by Husaifnins, and its use in the hills is very limited* The prepara¬ 
tions of hemp are in great request amongst Hindus, and are much 
indulged in by Jogis and others of the wandering religious mendi¬ 
cant classes* Spirits are consumed chiefly by the lower castes of 
Hindds. Brahmans and Bauiyas profess to hold it in abhorrence, 
and the use of it is forbidden to Musalmkns by the Koran. As a 
general rule these restrictions are observed, but still there are very 
many individuals of these classes who openly disregard tbe rules of 
ibeir religion and many more who do so in secret* The statistics 
derived from the Excise Department would otherwise be inexplicable* 
Still, taking into account the quantities of opium, hemp, and spirits 
that must be ooniumed in a country like India without paying any 
license or contriboUng in any way to the revenue, there is only a 
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mcMlerate coii«am|«tion on the whole# It has often been observed 
that you may i^aas through any fair or assembly, except daring the 
Dtw»i]], the Hindu carnival, without seeing a drunken man, and there 
con be no doubt but that the coijsiimption is very small and quite 
insaflicieni in the hilh, at least, to have much effect upon the public 
health. Although hemp is produced in such quantities in GarhwkI 
and Kumaun, the preparations from it are not a favourite form of 
intoxicuilon in Uie lulls and are seldom used by tlie permanent 
inliabiUiUs# 

Tobacco. 

Kicotiana Tabacunii Linn. Tobacco—7 umd/tu, dhanufku* 

Tobacco is raised in large quantities in tlie forest clearings along 

the foot of the hills, where Uie conditions 

Tobacco. • 1 It • I .1 

necessary —a rich alluvial soil, wjinnlh, and 

abundance of manure—exist. The last is furnished by the cattle 
which are sent there for grazing in immense numbers from Novem-* 
bar until May. In the Oarhw&l Bh4bar llie cultivation of tobacco 
is earned on by men of the gardener caste from the plains, who 
remain long enough to plant and gather the crop. The tndige- 
nous Bhuksas of these parts consider that they are prevented 
by their caste rules from growing tobacco, or rather are too in¬ 
dolent to undertake its cultivation. Further east all classes 
coltivate the plant, and great quantities are exported to the 
plains from the Kumaun Bh^bar and the IWfii. The quality of 
the leaf is not so delicate ns that of the better sorts of the plains 
varieties, but the quantity produced from a given area is greatly in 
excess of that raised elsewhere. In the hills, a far superior variety 
is cultivated from Jaunsir to the Kdli, but not in quantity sufficient 
to be of much commercial importance. That grown on both bonks 
of the Aloknanda near Srinagar in Qarbwtil is specially esteemed. 
The Kumaun vernacular names above given represent two varie¬ 
ties, N* Tahatum and the iV*. rtisitca or Lslakia, which latter 
seems to have been grown in the hills from time iiniuemoria], and 
when carefully prepared is palatable to Europeans. Dr, Stewart, 
writing of its cultivation in the western Himalaya, states that 
more of it than of the ordinary kind eon be grown per acre, 
especially as in many places the flowers are not plucked off, but 
are mixed with the leaves for smoking, aud it brings in a greater 
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price UiaD ilje ordinary iipecios. It is said to be much stronger 

iliau th^ latter und tu bo generally smoked mixed with a large 
proportion of it* Its qiiulitica when smoked in the European pipe 
give aasaraiico that, if pro|>crly <*ure4l, it would rival Turkish 
tobacco.** Some ofibrU have been made lately by Mr. E« C* Back 
to improve tobacco cultivation ia Kumaun, but the experimenU 
have failed and tlioir hiat<iry will be I'ouncl in the annual report of 
the Department of Agriculture and ('ommerce. 

The Sikhs, W'ahdbis, ami certain Hindu .'<naturie!^ are forbidden 
the use of tobacco by their religious guides, but the first console 
themselves with tho preparations of hemp and the socoikI use 
opium. The earliest mode of procuring and inhaling Um smoke 
was to make two holes in tho ground, in one of which the fire and 
tobacco were placed and h pi(>e connected the two* The amokor 
then crouched on tho ground and suckwl the smoke through the 
second hole. Tins method may still bo seen in tho hills. 
Another mode wixa to twist u leaf and smoko through the 
narrow end, still a favourite with coolies in the kills* An improve¬ 
ment was then effected by drawing the smoke through a bambu, 
and thus avoid the uncomfurtable crouching position, and oventuuUy 
the hukka was invented. Tho coounnut served us the first form 
of the hukka^ and though metal is now used for tiu) receptacle for 
water arid the origiTial form has been modified, the cocoanut 
is still the basis of all the forms of the hukka from the claboruto 
and costly picAwdn of tho nobleman to the simple pipe of the cooly. 
Musalmana seem to affect those hukkas that have stands, whilst 
Hindus adopt the rounder oval shape, which are fitted chiefly to 
pass from hand to hand* In the plains tobacco is seldom smoke<l 
in its pure state (sddu), but is mixed with from a half to m equal 
weight of inolaMss, either of the sort known ns yJr or that known 
as ihtra^ to which a little or impure carbonate of soda, is added. 

In the interior of the hills, however, the pure loaf is generally the 
only ^rt proourablo, but in the principal basurs the fashionable 
mixtures may be obtained. One of these in high repute amongst 
the wealthy is known as kkamera and consists of a certain quan-* 
tity of tobueco of the Latakias sort, to which is added the sence of 
the Paruimui cdoratisnmui or kimt} the dried leaves of the musk* 
plant, Dtlpkinium brunonianum ; sandaUwood dost; a oonserva 
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of roses known as ff^UlcanA; the fruit of ike 2Ui/phus jujuha; 
a(tplc-presctrve, cardumoms, and tlie wiltod leaves and stems of the 
betel ])a1m kn<iwn na /Hturif In (^rtain proportions kept secret hy 
each maker and wbu U funn his particular brand or manufaoture. 
8nulKng tobacco, though not unknown, is rarely seen. Ita use, 
hoac\or, as one of the ingredients uf ‘betcr should perhaps come 
under the he^id of chewing. 

Ot'lt'M. 

Papaver iomnif6nim> Linn,— Voy\>y — Pc^t^ poHn; jaieeof the 

capsule, oinnm ; ttff/4n, o/Ym. A plant be* 

Opium. , • . / I 

longing to the natui'al order Papav€ra^m» 

The cultivation of the poppy is a Government monopoly and is 

chiefly confine<l to the plains. The e-ipsahs, wlnlst immaiuro, 

yield by incision a whhdi on soliditieation is known the 

opium of commerce. When ripe or driwl they yield an intoxica* 

ting liipior by iTU<[d»isatinn. The use of the drug was known to the 

aneients, and some say that it was the phnrmnion n€penlhe$ of 

Ifoiner. Or. Hoyle considers that it was infrodneed into India 

from Por^i.i, nnri in this suggestion he may, perhaps, bo correct, 

as the common tmines for opium arc of Persian origin. The Aln-i^ 

n'fere to then pium mono|xily in 8irkars Kora (Fatchpur 

distrirt), AllahaKad, nml Glidzipur in the timo of Akbar, nnd we 

know tlint from time immemoriu) the opium poppy has been culti* 

vfttnl in Nepal nnd Kumnun. 

The three prineipu) projiaiuHons of I'oppy in use are the abkAri 
or excise opium, and cftnnfiu. Thi- first Is supplied fnjm the 

GliA^ipur factory nnd is sold at the rate of sixteen rupees per seer 
of eighiv tolas. As a rule, ahlcAri opinm is taken tn the form of pills, 
but many soak the preparation in water for some houra and drink 
the solution thus formnl, leaving the impurities at the bottom of 
the cup! very moderate consumers take about one tola or 180 
gmini^ Troy or ll‘fifi2 grammes per month, and tlie arerage con* 
sumption of hahitual opiuni^aters may be set down at five tolas 
each per mensem. In some coses as much as two tolas a day are 
taken boiled in milk. Opium-smoking has of late years increased 
very rnuc)i in these provinces. The results ore the same as in 
other countries, the drug inducing stupori reverie, and voluptuous 
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lidtle£i|tiie^s. tlio in(Iiviclii:il enn cnftilv ho roussoil tu fipfl, 

Uken ii) oxiws, till' oftW ts an* nut \noro iiijiiriua.a or la«(in^ 
than tho$*> aUi'riilaiit ii|um a too lil*cr:il indiilgonco in »|ni'iluoU9 
liquors. The temptation'^ to excess are, |H'rhaps, •^tron^er in tho 
case or opium, and with over-imhtlgenoe eoino sickness. coiintU 
patiun, indigestion, want of up|>etite, eniaeintion, impoteney, and 
promntnro old age. In sinull doses as far ns one graiti, opiutn 
when eaten acta a.s u stininlaiit« increases the pnUe in ntrenglh and 
fre<|uency, and excites the iniivl hy a happy train of thought. It 
is believod tu promote digestion, and for this purpose it is taken 
usoaily in the afternoon or evening, so that its eHTect may come on 
before the time for the evening meat. This i»ndiiion U however 
succeed Oil Uy drowsiness, tlnrst and Ioas of appetite, uud the habitual 
eater then increases his dose, wlicn oftor a smoke of io1>a<'Co from 
the hukka the excitement again ti'gins and is followed by a period 
of stupor and ei*entually a profound sh*C|i, ** the pupils are slightly 
contracted, the pulse slow and full, the breathing slow, and the 
toinperaturo of the body somewlmt increased,** Beyond four 
grains to healthy persons not accustomed to opium it may be consi¬ 
dered to act. as a poison. Milk is taken by opium-eaters to keep 
the bowels open, and as in the case of and, indeed, spirits 

when onco the habit of using the drug has been fixed, it is almost 
iinixissible to shake it off. Kah&rs and men who have iniich trying 
pliysical UlH)nr to get through in a xliert sj'rcc of time can, fre¬ 
quently, take large doses without apparent inlnryj 

Jfadok ,'ind chandn are forms of opium cxti nsi^ely use<l in tbp^e 


^ ^ ^ ^ ^ provinces. In preparing them tho opium 

IS first reduced to a watery extract, which is 
then siruned two or three times through cloth and afterwards boiled 
over a slow fire until it thickens somewhat. The impurities left in 
the process of stfaining are again washed and strained two or three 
times to extract any portions of the active principle which may 
remaiiv ^e refuse, called joga, is then thrown away and the resi¬ 
duum of pure extract of opium that remains is called kitnam and 
forms the basis of both madak and ehandu. One ser of excise 


opium yields a UUh more than half a ser of kimam. To make 


* 1 am lodcbtfd to several eources oAvial and private, for these aotes oa epiaa 
aad hemp. 
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madahy the leaves of the guava^ pin^ or, in some cases, the rose are 
collected and cut into very 6no pieces aiui then boiled in water. 
When they become soft they are strained in a cloth end dried and 
then fried on an iron pan over a slow fire. Tlicse leavoa thus pr^ 
pared are called /sjk, and equal quantities of jt$u and kimam form 
madak. Tills preparation is made up into sinull pills about the aiae 
of a pea, which sell in the retail shops for a pice each. The codsu^ 
mcr buys these pills, breaks one of them into six to twelve parti, 
which are called * chittuBy each of which serves for one op^eration or 
whilf. The ordinary Atiitka is nsed, hut the chillam or upper portion 
for receiving the drug and fire is much smaller. The rAt^la is 
placed on the ehillam and lighted by a charcoal pencil, and tlie smoke 
is taken inwards in one inapiration and swallowed. The result is 
considerable pleasurable excitement, which as it l>egins to wear olf 
is renewed by consuming another chitta until satiety is produced. 
One pill is sufficient to intoxicate a new smoker, but many consumo 
a dozen pills with impunity. 


The basis of cAondu is the saino from which modak ia 


C'Aaaiii. 


iiuide, but instead of leaves the half*burned 
ashes of tlie chiito$ of madak are mixed with 


the ib^nam in equal qoantUies and the resulUng compound ia called 
thandu^ For this preparation there is a particular pipe made of 
wood and about twelve to fifteen inches long. A small brass or tin 
bowl is fixed towards one end and communicates with tbe stem by 
a small aperture. The rAondu formed into a paate and made up 
into pills is placed in tho bowl, and this is lighted from a lamp and 
gives a gargling noise while burning. The smoker reclines on a 
pillow with his eyes closed, and tho pipe is lighted by an attendant 
and refilled when necessary. Like the fnadoAssmoker, tbe ckwdu* 
smoker takes in all the smoke arising from one application of the 
ehandu by one deep inspiration and awallowa it After every inspi¬ 
ration there must be a rest, and the heated iongne it moistened by 
chewing angarctne or by the ^ipHcation of a rag moistened in 
sherbet. Two or three applications are sufficient to affect a beginner, 
bat there are many who can doze away over pipes of ehandu the 
whole day. The effect of modot and eAaeda smoking is equally 
pernicious with opium-eaiingp with this difieronce that intoxication 
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anperv<»ncs at a much earlier period, bccaaae ilio amoke containing 
tho ictivo priiiripic of the opinin is directly absorbed by the blood 
in tho lungs, and being carried into the circulation acts, at once, on 
the brain; whilst in outing opium the process of solution, absorption, 
and digestion is much slower. Muhammadans «iru by for the greater 
smokers and eaters of opium ns com|>arod with the Hindus, and they 
make op by indulgence in Uiis vice fur the prohibition of spirituous 
liquors. Love of*sexual inb^rcourso has much to do with inordinate 
indulgence in opium, and for a time, like the preparations of hemp, 
it acts AS a powerful aphrodisiac, but in tim end it induces im|)Otency 
and leaves the opium^runkard a physical and moral wreck, utterly 
careless for the present or the future and a mere semblance of a 
human machine. 

Hrmp. 

Can&abis Sfttiva* Linn.—Ilcrnp—(female plant), 
phil^hhnvya (mule phml). (Sec FiitHRs posfra.) 

The principal parts of Uic hemp that arc used as intoxicab'ng 

Agimts are the <*Aur<*#, ffdnjn and hhanqf or 
$ahji and their preparations. The best chara» 
is obtained from the female plant and consists of a resinons exu* 
daiion from the leaves, stems and scH« when ripe, and is collected 
from thorn hy rubbing Uiein in tlie liands or on the naked thigh 
or by scraping tho resin from the plant with a blunt iron knife. 
Tlie quantity and qmility of this resin differs with the soil and 
locoHty. Tn some places tlie plant devel6|)e8 a woody tissue, xvhilst 
in others the bark splits and a resin is secreted. In the plains 
ID many places the hemp plant yields excellent ponjay but 
neither charai nor b/iang; and again in the hills the eharat is the 
* IHincipal product The best qualities of cAams are imported from 
T&rkand, Bokhdra, and Afgliimistan. In former times only the pure 
ream collected by the scraping process was imported, but now' a sys¬ 
tem of Aanafiactare has sprang up by which a much larger return 
is effected. When the plants have arrived at maturity, which is 
known by the bark commencing to split, they are cut down and 
•oaked in water and when well moistened the resinous juice is 
pte sa ed out Tbia la then boiled and reduced to the conaistence of 
a peate, in wUicli form it is imported by tlic Afglidu fruit-sellers. It 
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coatains, in addition to the resin, timeh of tho jaica of the plant, ita 
coloRring matter and other foreign suhi^tanccs, and is altogether 
inferior to tho resin collected hj the old scraping process. Tho 
Kdbalis sell this prepanitien to tho contractors at about one and a 
half rupee per ser, and they Again to the liconsc^d vendors at from 
four to five rupees per seer, nnd the latter Tt*Uiit it at about two ihluzt^ 
Uiks lor % rapi^ or eiglit rupees a seer. The drug is consumed 
in tho following uiaaucr :^About the weight of a two-auna silver 
piece or 22 grains Troy is taken and covered up %vitb twice its 
weight of prepared tobacco in the shape of a ball. This is dried 
over a charcoal fire, and during the proa^ss the cltctas mells inside. 
Tho dried ball is then reduced to powder and mixed with tobacco 
is placed on tlie chillam of an ordinary cocoanut hnkio and smoked 
in the same way os toltacco. Chira$ seems to bo a milder form 
of the drug than ^dnja and is used by the better class of people 
and those who do not care for intoxication pure aud simple. 

OXl^^A. 


Gdftja consists of the dried flower heads aud smaller leaves from 

which the resin has not been removed. It 
^^**^** yields to alcohol twenty per cent, of resinous 

extract composed of the renin and green colouring matter. 

Distilled with a largo <^uautity of water traces of essential oil pass 
over, highly odoriferous of the drug. The colour of the bundles of 
gdnja is dusky green, the odour narcotic and the touch adhesive. 
The gdnja produced in Kutnaun and Garhw4l is considered of 
little value and is not, so far as I am aware, exported. The 
ffdnja consumed locally is imported from th^ lower districts. Two 
sorts o! ffdnja are sold in these provinces*—the paUar and the 
bxldcltar* The paUor is imported chiefly from Holkor*s territories 
and is of quality inferior to the Bengal gdr^a* It is purchased 
at from five to six rupees per mannd in Indtir in the rough 
state, including the stalks and useless leaves, and also pays a duty 
of about four annas per maund on exportation to British territory. 
The fanner of the drug revenue pays the cost of carriftga and sells 
it to the licensed retml vendors at from Rs. 20 to Bs. 22 per mannd. 
The retail sellers separate the real ffdnja from the rough plant and 
throw away the refuse, which amounts to from five^ighths to 

26 
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tWi^tUrds of the wboloj or in one maund of rough plant onlj^ 
thirteen to fifteen sers of real ^(inja will be found. This sells ut 
from three to four mpees per ser, and about one quarter of a ser 
will form a month's supplj for an ordinary smoker. This paiUtr 
^dn^a is chiefiy consumed by the lower Glasses of Hindds, and espe* 
cially by all the mendicaat sects of Bair6gis, Sanyfisis, 4c* 

The bililchar tariety is imported from Lower Bengal and is far 
snperior to the ^ttar. It is grown in the Rajshkhi district and sells 
there in the rough at from Rs. Ifi to Rs. 22 per maund. The Ben¬ 
gal Goyemment charge a duty of from Rs* 2 to Rs. 2-fi per ser^ or 
Rs. 100 per maund, on all exports of gdnja to these provinces. The 
farmers of the drug revenue separate the real gdnja from the rough 
plant and sell to the licensed retail vemlors at from Kg. 10 to Rs. 12 
per ser, and the Utter retail the drug at one rupee per chlmtdk 
(lo3. ITdwh ligrs. TWy), so that Bengal ffunja is as dear as excise 
opium in these provinces. One or two chbatiks are sufficient 
for a month’s consninption to an ordinary smoker. Tlio Bengal 
^dn;a is much stronger than the pailar variety, so that a much 
smaller quantity produces tiie same result. It is used only by the 
better classes, being the more expensive of the two. Otinja is not 
in general used so much as tobacco. Kali4rs when they complete a 
portion of their journey often take it as a stimulant^ and others 
with weak digestions smoke a little before a meal to excite a feeling 
of hunger and promote digestion. It may serve as a stimulant for 
the time, hot its after-effects are lassitude and depression. Qdrtja is 
also used as a sedative to promote sleep, which it does after so 
interval of excitement by intoxication. 

Gdnja is prepared for smoking by taking a portion of the dried 
leaves, say 20 grmns in weight, in the palm of the left hand; these 
are robbed wiA the right thumb, a few drops of water being added 
to moisten it. Then an equal quantity of dry but soft tobacco leaf is 
added^wnd the whole is formed into a paste. This is then cut into 
thin layers with a knife and again rubbed and pressed into a paste 
with more water. The oompound when well mixed is again sliced, 
and the process is oohtinned two cf tbr^e times until the ffdnja and 
tobacoo are thoronghly amalgamated. It b then smeared with the 
fingers over a very narrow, small, earthen cAi71am, and a small cake 
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of ]ighte<i charcoal is placed on the top* The chilhm ib placed on 
the ordinary hukka, consisting of a hollow wooden cylinder fitted 
into a dry coccanat shell which is half full of water; another cylin- 
der attached to the middle of tho cocoanut forme the stem through 
which the smoke is swallowed. G<h^a smokers are, os a rule, sociable, 
and the pipe is passed around a^r each one has hud one good pull at 
it. Each smoker swallows the smoke, which conveys the active prin« 
ciple in timt form to the lungs and stomach. With strong Bengal 
gdnja it is difficult to retain all the smoke inspired at a stnglo time, 
and a cough usually interrupts Uio operation. This custom is aa 
much due to cconumicul considerations as to good-fellowship, for no 
one could smoke time after time and the ffdnja keeps burning away 
all the same. One dose of gdnja is quite sufficient to give a modar* 
ate feeling of intoxication to four or five persons. To those unac¬ 
customed to it a single inspiration produces giddiness and even 
stupor for a time, whilst habitual smokers cao take their turn for 
luilf an hour. Heaviness, laziness and agreeable reveries ensue, but 
the person con be readily roused and perform routine duties. As in 
the cose of opium, ^<fA;a is often made use of os an aphrodisiac. 

Buahg. 

B/iaivf comprises the larger leaves aud capsules of the hemp 

without tlie stalks. In these provinces there 
are three varieties of bhanff in common use, eu., 
the Hardw&r bhanff which comes from Garliwul, the Oadh which 
comes from the Qonda district, and the Panjubi which comes from 
Jalandhar. Of these the Oudh variety is the strongest and ther^ 
fore the best, so much so that one part of it intoxicates as quickly 
as two parts of the other varieties. The frAnn^-producing hemp 
grows wild and is sold in the rough with the stalks and refuse 
leaves at about one mpee per maund in the producing districts, but 
to this must be added the cost of carriage. The farmer of the 
drag revenue sells the cleaned plant to the lioensed vendors at from 
ten to fifteen rupees per maond according to the distance from the 
hose of supply. The latter retail the drug to consumers at eight annas 
per ser or Rs. 30 per mannd. The names sa^t and sidAi are, also, 
spplied to bhanff in its gree i state, and* is a conserve of 

Ihanff whicJi is uoticed borwilter. 
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Bhang is prepared for uso hj soaking tbe dried leayes for a 
time in cold water and oarefiillj washing and treeing them from all 
•orte of impnritiee, such as dost, Beed» knnkar, and the stalks and 
sterns^ The leayes are then braised in a mortar or on a flat stone 
and made into a thick paste. The paste is then ready for nse, and 
when reqnired is dilated with water according to teste and the so* 
lotion is drank* Many persons mingle spices with the paste 
daring the poanding operation, such as black peppercorns, aniseed, 
eloyes, cardamons, sogar, and melon and cacombcr seeds, but 
the pepper forms the principal ingredient. An ordinary drinker 
*wi]l consume one ser of bhang or eight annas worth per munsom. 
Ifoet Huidds who do not indulge in wine, such as Brahmans, Ba- 
niyas and the like, take bhang* It is the special drag of the Hinda 
mendicant olasaes as modok isaffected by the Musalm&n fakirs. The 
Chanbes of Hattra, the Prmgwkls of Allahahad, and the Gaogapn* 
tras of Benares, are noted for their indalgenoe in exoessive 6Aan^ 
drinking. In the Panjdb, the Bhangi or snlMiiviaion of the 
great Sikh confederacy, was so called from the real or fancied fond* 
nees of ita members for the nse of the drag. Bhang taken in 
moderate quantities is ezhilaratingand tooto : it creates an appetite 
and promotes digestion. In large doses, when the intoxication is 
eeyere, its effects are yery remarkable : the patient is raised to a 
state of eostacy and cares neither for his own life nor the lires of 
others. Sometimes he cries in a delirinm of joy and then agsin 
breaks oat into exulting laughter• Eyen in moderate dosee ito 
effects are noteworthy. Dr. 0*8hanghnessy made several experi¬ 
ments to ascertain the effects of the drag on men and animals, tod 
in the coarse of them seyeral of his pupils commenced experiments 
an themselves which are thus reported In all, the state of the 
poise was noted before taking a dose, and snbsequently the effects 
ware observed by two pupils of much intelligonce. The reault of 
several trials was that in as small doses as the quarter of a grain, 
the pulse was increased in fulness and frequency ; the surface of 
the body glowed ; the appetite became extraordinary ; vivid ideas 
crowded the mind.; unusual loquacity ooourred ) and with scarcely 
any exoeption graat apbrodbia was ejqwrieaced. Id one pupil, 
Diuonath Dhar, a retiring lad of exorilent habits, ten drops of the 
tinotnre, bqual to a quarter of a giain of the resin, induced in 
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twenty minutes the most amosing effects. A shoot of loud ud 
prolonged laughter ushered in the sjmptoms^ and % transitory 
etate of oataleptio rigidity occurred for two or three minntee* 
Sammoned to witness the effects^ we found him enacting the part 
of a Baja giving orders to his courtiore; he could recognize 
none of his fellow^etudents or acquaintances ; all to his mind 
eecmed as altered as his own condition $ he spoke of many years 
having passed since his student's days ; described his teachers 
and friends with a piquancy which a dramatist would envy; 
detailed the adventures of an imaginary series of years, his trap 
vels, his atUinment of wealth and power* He entered on discus-* 
sions on religious, scientific, and political topics with astonishing 
eloquence, and disclosed an extent of knowledge, reading, and a 
ready apposite wit which those who knew him best were alto¬ 
gether unprepared for. For three hours and upwards he main* 
taiued the character be at first assumed, and with a degree of 
ease and dignity perfectly becoming hU high situsUon. A scena* 
more interesting it would be difficult to imagine* It terminal 
tod nearly as abruptly as it commenced, and no headache, aick-* 
ness, or other unpleasant symptom followed the innocent excess* 
Dr. Ooodeve and more than thirty students were present at this 
occurrence. In the symptoms above described, we are unavoidably 
led to trace a close resemblanoe to the effects produced by the 
reputed inspiration of the Delphic Oracles ; perhaps it would not be 
very erroneous to conclude that it was referable to the same kind of 
excitement.'’ 

H^UMr 


Mdjwm or conserve of bhanff is a preparation much affected by 




the better classes. In one mannd of md^um, 
as used in these provinces, there are three 


sers of 5Aang, two sen of gki or clarified batter, and thirty-five 
sers of sugar. It is prepared in this way :—take three sers of 
olean bhan^ and soak it for a night in cold water ; next morning 
take out the bk^/n^ wash it well and put it into a basket, to allow 


the water to drain off. llien place a large shallow iron-pan on a 
iloV fire and throw into it about two and a half sers of good ffhi* 
When this melts and begins to boil throw into it the bhatt^f and fry 
it until it becomes crisp. Then add water aud boil for some heart 
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until the l/iang becomes soft and pulpy. Then strain through a 
cloth and pound in a inorUr until a paste U mode. Yon next take 
a maund of sugar and put it in the pen, adding a sofficient quan* 
tity of water to molt it. The sugar is then boiled, and while boiling 
is clarified with milk ; when properly purified the bfi'tnff paste is 
atlded in small quantities at a time and carefully stirred to ensure 
its mixing with the sugar. When thoroughly amalgamated, the 
compound i^ taken out and spread on flat brass pistes about an 
inch titiok, and when this hardens by drying, it is cut into small 
square pieces with a knife. The quantity of *jhi and bhong make 
up for the loss in clarifying the sugar, and the result is one inaund 
of mdjum. The confection costs about Rs. 16 to 20 permaundaiid 
is sold to the licensed vendors at Rs. 40 per inaund, and these 
latter retail it at one pice per square to thoir customers. Two 
squares are sufficient to produce a moderate amount of intoxica* 
tion to an ordinary person. People sehlom get used to taking 
mdjum daily, and it is generally taken for purposes of pleasure 
and as an excitant to debauch. 

Another mode of preporation is as follows Four ounces of 
tidhi and an equal quantity of ghi are placed in an earthen or well* 
tinned vessel, a pint of water is added, and the whole is then warmed 
over a charcoal fire. The mixture is constantly stirred until the water 
all boils away, which is known by the crackling noise of the melted 
butter on the sides of the vessel; the mixture is then removed from 
the fire, squeezed through cloth while hot, by which an oleaginous 
solution of the active principle and colonring matter of the hemp is 
obtoined, and the loaves, fibres, Ac., remaining on the cloth arC 
thrown away. The green oily solution soon concretes into a 
buttery mass, and is then well vrashod by the hand with soft water 
so long as the water becomes coloured. The colouring matter and an 
extractive substance are thus removed, and a very pale green mass, 
of»the consistence of sin*pie ointment, remains. The washings are 
thrown away, for if uaed tbvy are intoxicating and produce constric¬ 
tion of the throat, great pain, and vwy disagreeable and dangerous 
symptoms. Th% operator then takes two pounds of sugar, and 
adding a little water, places it in a pipkin over the fire. When 
the sugar dissolves and froths, two oonces of milk are added; a 
thick scum rises and is removed, more milk and a little water are 
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vdded from time to time, and the boiling continued abont an hoar, 
the solution being carefully etirred nntil it becomes an adhesive 
ayrap, ready to solidify on a oold surface ; four ounces of new 
milk, dried before the sun, in fine powder are now stirred in, and 
lastly the prepared butter of hemp is introduceil, brisk stirring 
being continued for a few minutes. A few drops of atar of roses aro 
then quickly sprinkled in, and the mixture poured from the pipkin 
on a flat cold dish or slab. The moss concretes iin mod lately into a 
thin cake, which is divided into smalt lozenge-^bapetl pieces. A 
ser thus prepared soils for four rupees. One drachm by weight will 
intoxicate a beginner and three drachms one ex|»oricncod in its use. 
The taste is sweet and the odour is very agreeable. 

The pure resin of the lioinp is very soluble in alcohol and ethor, 
partially soluble in alkaline and insoluble in acid solutions. When 
pure it is of a black Ub grey colour, hard at 90'’, softens at a higher 
temperature and fuses readily. It is soluble in several volatile and 
fixed oils. Its odour is fragrant and narcotic ; the taste is slightly 
worm, bitterish and ucrid« Tho late Sir W. O’Sliaugnessy gives^ o 
very intorcsting historical account of the plant and of tho expert 
ments made by him on its properties and uses. Mention of the 
drug is mode by the Sanskrit, Arabian, and Persian writers at a very 
early date. Some trace a reference to it in the ffiinja mentioned by 
Maim, but Williams refers the name to the sUtrus pfreatorinSi wliil^^t 
giving the adjective (fanjakiui to anything made of hviup. It is 
noticed us early os 658 TI. ( 1259 A.D.) by Mnsaliiiiin writers, and 
was early introduced into Egypt, whore, under the name of 
it is still eagerly consumed by tlic lower classes. As in India, its 
use by religious aealots has led to terrible scenes of slaughter and 
rapine, so in Egypt, the sect most addicted to it was called the Hashi¬ 
sh in or Assassins.* Throughout the east, from an early period, it 
has been used as a medicine nn<l now forms an article of the Indian 
PharmocopcEia, proscribed in cases of telimus, hydrophobia, cholera, 
delirium-tremens, and neuralgia. A careful clieintcnl examination 
of the diflerent forms of Indian hemp and Uieir pn* pa rations is still 
a desideratuni and worthy the attention of tlic many able cboiuists 
residing in IndUf 

^Deafral DUpeasaiory* S7M04: Wsrlua*t Plspenaitory ,111. 

Yuls'» Mmeo i'olu, i, laa. 
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Spirits . 

ordinary cotmtry spirit is mannfactured in all the hill dis^ 

tricta* It is made from aA6x» and two 
forms of the products of the sugarcane* 
^eae are placed in a covered tub with water, barley, and certain 
spices and allowed to ferment When fermentation has token place, 
the tab is filled with water and after two or three days the 
mixtare is ready for distillation* Tlio still in common nso is the 
ordinnry ruSe apparatus of two vessels of metal oonnocted by a 
tube of bamhu. In one the liquor to l>o distilled U placed and a 
fire lighted under it ; the liquor passes through the tube into the 
other vessel which is kept cool by being placed in water* This 
once distilled liquor, known as t/iarra, is of two qualities •* the rdgi 
or weaker and (ho pluilka or strong spirit* If re-distilled tlie pro- 
duct is known as makadar. The process of fermentation takes 
from ton to twelve days in the hot-weather and double that time 
in'the dold season. The liquor produced from molasses is dearer, 


hot much stronger tlian that produced from the mahna. By one 
distillation, however, it seldom reaches to 50* under proof by the 
8yke*s hydrometer, but by several distillations spirits even above 
London proof may be obtained* In Kumaun, os a rule, the use of 
spirituous liquors is confined to the lower castes, though gradually 
spreading to the better classes*; but in Oarliw&I the Hindiis are less 


scrupulous, and, according to Traill, all but a few Brahmau families 
drink spirits manufactured tliere from rice or barley. At the same 
time, however, they* will not drink the spirits manufactured iu tbe 
plains or after the plains method, objecting both to the materials 
employed and the caste of the makers* In Garbw&l the spirit is 
mode by Bajpilts, not Kalwikrs as in the plains* A coarse spirit is 
also roonufactored from fnaruftia, and the Bhotiyas prepare another 
called ddru* 

Batsu 


» CbnYica Betel* Mlq*—Pdn. The pdn is imported from the 
plains* Tile leavM are used in chewing and are membranooeous 
or Cie a<bilt ones coriaceous, sbiuing above, glabrous on both sides; 
the inferior onea ovate, broadly cordate, equal*eided ; slightly une¬ 
qually cordate or rounded at base, five to six nerved* Tbe 
ingredients in tlie masticatory in comiuoa use ore the p4n leaves i 
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supdri, the of the Anoa eateehu or beteUDat ptlm, a natiTe 
of the eo»U^rn islands and cultivated in Lower Bengal and Tra* 
voncorc ; chdna or lime ; and kath or catechu, the produce of the 
k/iatr tree {Acacia catechu). Women unualljr add a STDall quantity 
of tobacco to the compound and many add the email cardamom# 
The average quantity coneumed by p<m-eaters is about five leaves a 
day, costing about one and a half pice, or 2^ farthings. The mix¬ 
ture is pleasant and refreshing, but like other things its inordinate 
use is injurious to tlie digestion. Marco Polo mentions the use of 
ihii plant, which he calls Uinbal; the name of the caste still employed 
in its sale and preparation is Tamboli. The shreds of the unused 
loaves and the juice of the suilks (pdnn) are made use of in the 
preparations of tobacco for smoking. 

ill.—-^V bOBTABLB BUBSTAKCBS USBD 1H MANUFACTURBa. 

A.-OIL-SEEDS. 

Th^ only oil^sceds of importance grown in the Kumaun division 
and the tract under the hills are the rapeseed and linseed of com* 
inerce. The inodioioal and other oils have no great value as arti¬ 
cles of ex)}ort and are only procurable in very small quantities# 
The Bh&bar exports great quantities of rapeseed, for which the cli¬ 
mate and soil appear to be eminently suited. As so much .confu¬ 
sion exists in the synonymy of the mustards, the botanical descrip¬ 
tion of the more important species is given here to aid in distin- 
guishing it. 

Braasica nigra, Koch. Hook, FI. Ind., L, 156. S, ert/nmaidsif 
Boxb., FI. Ind., 499^As/ rdiy ghorrdif makara nHf and bandraei tiH 
of Kumaun and earehu/ of the hospitals, where the seeds are used 
for poultices and also in veterinary practice. The leaves are used 
as a cress. The oil is used chiefly for medicinal puq>oses. 

Braaaioa campeatria, Hook. FI. Ind., 156. 5. dichotoma^ 
Boxb., FI. Ind», 497. 

Erect, lower leaves lyrate, upper aoricled, flowers corymbose, 
beak of pod flst, seedless. An erect, stout, simple or branched, 

1 This ttut Is ysllovi ort}» Um sIm of a smaU ogf, e&Qloilnff m oiij ksrool 
Hits • niilmsa, aoalcal, rouiulcU, poinled •md marked w||h while and reddish 
Ttlui laudorons, but of a ffj astriflfcat Usle. li mtalas a lanes proUon of 
Ssanie sad saUio aoIJs. 
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glftbroof or Blightly hispid annaal> high. Leaves Uige, 

petioled, more or leas pinnatifid, upper oblong or lanceolate. Floir- 
ers large, bright yellow, pedicels |In., ascending or spreading. 
Pods l^Sin., glabrous, sab-erect; valves with midrib and fleauoas 
veins. Seeds small, smooth, pale or dark. 

Var. dichoiomoy Boxb., the/aWya,/odcyo of the hills and ^'Aota 
laUa of the BhAbar, where it is grown only in a few valleys in Kota, 
and Adit sarsen of Northern India. 

Var* ghiueoy Roxb., the r>tro, rddo, rdnworson of Komaun, 
ho!ngo^or$<m of Dehra Ddn, and pila^arnon of Oadb and Rohil* 
khand: seldom grown in the Bhubar, as it yields a crop good in 
quality, but poor in quantity. 

Var. Royle, the data, ddfa, and lot of Kumann and 

GarhwAl: sometimes kAstiyn, and ^ortya of Northern India, 
where this variety is in general cultivation: grown very largely in 
the Bh&bar. 

The jatxga variety is sown in the beginning of September in 
fields where manure has been lying. The stalks are cut from the 
root and when dry the grain is threshed out and the oil is expressed 
in the common Mu or oil-press. It is a favourite crop near Almora. 
The rdra variety is grown all over the hills in small quantities 
only, as it requires much manure and is liable to injury from hail. 
It is sown in first-cinss unirrigated land in November-December 
and gathered in April. It yields about three maunds of oil to an 
acre. The lot variety is cultivated all over tho hills up to 11,000 
feet and is the staple mustard crop of the Bhabar* These three 
varieties are grown as oil-seeds and afford the rape-seed of com¬ 
merce. 

BrMsioa jn]i 0 O 6 ,F./« ti T.: SinapU junesa, Linn.— RH, sursoa. 
There are several varieties of this species. The 5. ramosa, Rox- 
borgh (498), is the barldi of Kumaun, and the S. rugo^af Roxburgh 
(499), is the bdd^hdhi^fH or bhoCiga^liH introducei by tlie Qorkh41is 
from Kep&l. Both these varieties are cultivated chiefly for their 
leaves, which are eaten as a vegetable cooked and dressed with 
spices and clarified batter. The brown seed of S. juneea proper, 
however, yields an oil that possesses propertiei similar to those 
of B* niyra, and for which the seeds may be substituted in tho 
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preparation of poulticca. Erncn Lam., the dtia and clidta of 

Kuiuaun, is cultivated as a v^table and also for the oil from its 
Mseds, which is less pungent than inustard^iK It escapes freqaentijr 
in caltivated tracts, coming tip accidentally with other crops* 

LinoiD usitatissimosi} Linn«—Flax; seed is known as linseed** 
Aliii An annual belonging to tlie natural order Lin^tMm ; seeds 

oval, pointed in shape, compressed, with a sharp margin ; brownish 
coloured; smooth and shining outside, but white internally. The 
native country of the flax plant is not known, though it has been 
thought to be indigenous to Central Asia and has been cultivated 
for centuries in India. The Indian scud is better for oil and the 
European seed for fibre. In those hills it is cultivated only for the 
oil and the oilK^ke, which is used as fodder for cattle. 

Sesamum iudicum, Linn.; ll jo wal is known as and the oil as 
mitka UL An annual belonging to the natuml ord<T Petlaliaaa* 
There are two varieties know n to commerce, the black and the white 
grain, and a third parti-coloured is found in these provinc«»s. Tlie 
white-grained called iili is cultivated in Kumaun, and the black- 
grained variety grows wild there and in tho Bimbar. As a rule tho 
fresh seed is expressed at once, but in many cases where a finer oil is 
required the dark colouring mutter of the epidermis is removed by 
bleaching in hot water or washing in cold water several times. The 
oil produced from these whitened seeds is considered a useful sub¬ 
stitute for olive oil in the preparation of medicines and in manu¬ 
factures. The mode of extracting the oil is usually the same in tho 
bills and Bh&bar. The seed is first sifted, cleaned and dried, 
and then put into a kolu or press worked by hand or by oxen. A 
little water is added, and after some time tho oil runs out The oil 
is then strained or allowed to stand in shallow vessels, when the 
imparities sink to the bottom. Every three parts of good seed 
yield one part of oil, which has risen in price much of late years ond 
renders HI a very valuable crop. Besides its use in painting and 
medicine, the oil is burned in lamps, forms a substitate for salad- 
oil in cooking, and is the basis of most of the perfumed oils in use 
in India. The last are made by adding one weight of flowers to 
three weights of oil in a bottle ; tho mixture is then cooked and 
exposed to the sun for forty days, when the oil is supposed to be 
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saffieienity iinpregimtcd for qm. The seeds of sesamuni are largely 
used in religious coremoiucs by Hindus, and mixed vrith sugar in 
the form of a sweotmo:it (ladu) forms on appropriate present for 
old and young at uU festivals. 

Ricimis COmmuniSi Liun.—Castor bean— Ind^ rendi^ arand. 
This bean is commonly cultivated iu small quentities in the lower 
valleys for home consumptioo* 

Bassia btityrM6a. Roxh.— Chv!f*n (Knnmun); the butter mode 
from its trait is called cAidm-io-pfna and pkuUl; the phvlwa and 
pAe/fs4ra of Atiuora. A tree belonging to the natural order Sopi^ 
"tacMf 3(M0ft.: leaves obovate^ iomentose beneath : corolla 8«oIeft: 
stamens 30-10 on lougUh iilaiiienU: pedicels aggregate, and are, us 
well as tboculyx, woolly: drupes oval: flowers snmllUh, white. Boxb. 
FI. lad., il.| 5i7 ; Boprint, 411; Don. FI. Nep., 146. Flowers 
in November. It occurs abundantly iu the valley of tlie Kill, where 
the bees feed on its fragrant flowers and those of the javruJela 
(^yEi/unanthf'm II ; hence Sor honey is so esteemed (see page 

715). Tlio timber is of little value, the principal product being the 
^ vegetable butUw’ extracted from the fruit and which is used as a 
pomudo or cold^crtitin, also in rheumatism and sUtTness of the limbs. 
Its medicinal propcrti*'M deserve further investigation (Ind. Phar., 
131). It dissolves readily in alcohol, burns withont smoke or smelli 
aad inakc^ good soap and candles. Solly’s analysis gives solid oi), 84 
INuts of fluid oil and t> part) of vegetililo impurities (J. Agri.*Hort., 
Bcq., 1., 83). It rotnins it^ consistency up to 05^ and completely 
melts at 120^ and docs not become rUncid by keeping. The pkalet 
is prodooed by bringing the kernels of the fruit into the consistence 
of cream, which is then put into a cloth bng with a moderate 
weight laid upon it and left to stand until tlie oil or fat is 
ex{^ssed| which becomes immediately of the consistence of 
lard and is of a delicate white colour (see Roxburgh’s description 
in As. Bes., YIll., 477; and Drury, U. P., 67). S, latifolia, 
BoxSn moAuu, occurs occasionally in the Bliabur and affords an oil 
from its seeds, but is of little economical value here. 

The medicioak oils, as already noticed, consist chiefly of sesa* 
mum oil impregnated with the various herbs and flowering plants 
that they are named after or with the different gum^retins. Oils in 
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small qnutiUea made from tea, poppy, and many froit trooa and 
flowering shrabs were exhibited at Agra in 1867, but owing to the 
imperfect arrangement of the catalogue no data exist for estimating 
their value commercially or ascertaining their uses. 


E-DTES AND TANS' 

The dyes of vegetable origin in these provinces may be broadly 
divided into two dasses: flrs^, those produced from plants spe* 
cially culti>*ated for the purpose; and second, those obtmned 
from plants or trees growing wild or which are cnltivated 
on account of some other product. There arc no representatives 
of the first class in the hills, and to the second class belong tor* 
meric and the great mass of dyes exported from the bills as 
a portion of the minor forest produce, but which are of little 
commcrcfal value. The tanning materials of vegetable origin are 
all the products of trees and plants that grow wild and afibrd a 
valuable assistance to the supply of similar materials found in the 
plains. Id neither case, however, does it ap{>car that mnch can be 
done in the way of making further use of these substances nutil 
their character and qualities have been more thorooghly examined* 
At present it is believed that, with few exceptions, they do not pre¬ 
sent any such features as would give good grounds for the hope that 
they might become of much importance or objects of a regular 
trade, but until competent persons nudertake their investigation it 
is unnecessary to discuss the finality of this verdict* The local 
market for either tans or dyes is inconsiderable, and the plains* 
markets are now filled with the products of the latest discoveries 
in Europe which in cheapness and quality far surpass the bill mate¬ 
rials and arc now ousting the local dyes from general use* A 
demand for bark for tanning purposes will, however, always exist 
as it would not be profitable to import it* 

Dtbs* 

(a.)— E^Todtd fwn the root* 

Bnbift eordifbliAi Linn*—Madder— manJU. It should 
be remembered that the vemacolar name majHhi is sometimes given 

I Xof sore detailed kaforutloa on ihia aabjcvl. see Beonenlo Prodaets ei 
tbs Koftb-Western ProrlaceSp Part lUi llth e b e d , ISTS. 
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ill Kamftnit to ItnpfiiitnM DalwnmOj which also yields a rod dyoj 
but it is properly applied only to RMa. There tro two species, 

R, A/atyitMa, Iloxh. (I,d7t), abundant 4,000*9,SOO feet with black 
fruit and do«p re<l flowers, anti /?. for^ifoVut^ and both are distinct 
from the Europenn inswltlcr (W. lenrlortiw) and yield a brighter dye, 
but whether owing to inherent defoots or improper appliances the 
dye is not so durable. It U in common itso with the Bhotiyas and 
gives with alum a reddUIi-brown colour. Some attempts have been 
mode to introduce tlio cultivation of the European madder plant, 
but they were neither coiitinuoas nor exhaustive, though succossful 
ip Afghanistan and apparently also in Kumaun. The average 
annual export from Kumaun U about ten inuunds. 

Gurenma longa. Roxb.—Tnrmt’rici— IJaldi (root). See Condi* 
menu. This root is chiefly grown as n condiment, Imt one variety 
which when ent has a rich unctuous apiienmnce also yields a yellow 
dye. When it comes into contact with an alkali it turns rod, and 
is seldom used except for llic cornriionest purposes and by the poorer 
classes. 

Berberis ariitata. I). C-—CAi^ra, toUir. The bark and root of 
tfiU upeciea and B. Lyrinm, kn«*wn as kiwjom-ld-jar or dArltald, 
ddrehoh, yield a yellow dye. They are both common in the HiiuA- 
laya of these provinces. The colonring principle is fonnd chieHy 
in the root and affords an excellent dye for leather. The average 
annual export from the Kumaun forest division is not more than 
two inaunds. 

MariBCUB cyperinUB— yagamotlta, panwolha. The roots are 
used in dyeing to give a scent to the cloth and also in medicine. 
Some identify nagannUha with Cgptrut junnfoliw. 

Batisoa cannabuia> Linn.—.4in/6/r (root),6a;'r*AAon^ (plant). 
The yellow root is exported to aid in dyeing red and is also used In 
medteiae. 

Hodychium ipicatom* Em.—JEac/wif-fcjcAri, KapAr*huhri. 
The root hoe a strong perfume and is ueed in dyeing to scent 
cloth, also to scent tobacco and as a medicine. The average annual 
export from the tfset between the Ganges and the SArda is about 
ten tons. 
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(t .)—Extracted from tlic lark or sterfu 
Acacia Gat6cha» WUId .—Khair (tbe tree)—Cctechn, cutch— 
kathf katha (the dye). The manufacture of catecliu or catch, or 
terra japonica as it is varioUAly called, has gone on from time 
immemorial at the foot of the hills. Tho inoii etnploveJ arc of the 
Dom caste and are called Kliairia from die vcrnaoulur name of 
the tree. They continue at work from XovemhiT until the rains 
set in and are aidcHl hy their families. Mudde^trs docriptitm of 
the inunufucturo still holds good. He writes s—**(tai* |>urtion of 
the Khairis is constantly employed in cutUng down the Uwc trees, 
and for these they have to search far in the jungles ; only those 
with an abundance of red heart-wood will answer. This is cho\> 
pod into slices a few inches square. Under two large sheds 
are the fnmacos, shallow and witli a slightly conrex clay roof, 
pierced for twenty ordinary sised earthen pots. Tlie^e are nearly 
filled with chips, and water is then poured in and boiled until 
the contents of twenty will only fill two pots. Tliis operation takes 
place in about an hour and a half. The liquor rcMmibles thin 
light port, and the katha crystallises on leaves and twigs thrown into 
it for the purpose. Each pot yields about a seer of an adiy white 
colour. Tlie work is carried on for twenty hours out of the tw enty- 
four by relays of women aud children $ the men merely preparing 
tho wood, which, after being exhausted, is mode use of os fuel.’* The 
beet samples of kath are clean and whitish or of a pink colour, but 
some are dirty and mixed with foreign matter. In kath was 

worth six rupees a niaund in the forests. In the Diin the kath is not 
allowed to crystaUi7.e on twigs, but is poured into day moulds and 
made into cakes* Kath is used us an ingredient io the prepared pdn 
80 commonly chewed hy natives and gives the red colour to the 
saliva. As a dye it gives brown tints and is largely used for colour^ 
ing sdls and fishing^nets* The ayerage yearly export from the 
forests between the Ganges and the 64rda is about 120 tons, though 
but little catechu is now made west of the Bainganga. The bark 
of this tree is also used in tanning. 

TazubMOata* Liwa-—Yew.—rAaner, gallUf Ua. The 

bark yields an inferior red dye only used in the Bbotiya parga- 

nuha 



77G 


mMXLAYAN pisrnicTrt 


Synplocoi cntt9^xd6Bj Ham.—Xof/A, lod, Tlic l)ftrk ftnd 
leaves yield a yellow dye and are used in cotiibinaiiou with madder. 
The average annaal export from the tract between the Gauges and 
the Surda amounts to about .tweiity tons^ of which about nine tons 
come from the Kuinaun forest division. 

Ainu nepalensiSi Don.-^HiinaIayan aider— kunchf ko%$k» 
The bark U used in tanning and in dyeing red and is one of tlio 
ingredients iu the native-made red ink. 

(e.)—Ejstracitd frwn tk^ /rmvs* 

* Josticia Adhatodat hinn^—ArtUa. Tliis plant yields a yellow 
dye from its leaves by boiling them in water in the proportion of 
lOtb to Idtb until half the water luis evaporated. In combination 
with indigo it gives a dark-blue green. Tho leaves are procurable 
at from 20 to 25 seers per rupee. 

Cinnamoinuin Taoiala> Necs.—Z7<i/cA/ne, tirtirirfaf nnkaurif and 
leaves tiijptit. The leaves arc moro cointiumly used ns a condiment 
(see Coadhfwnts), but they are nlM> of o^e in o;ilico*printing in 
combination with myrobalans. The average annual export fiom tho 
tract between the Btimgangu and the Surda is about 33 tone of the 
leaves and 21 tons of the bark. 

[d.)—ExiraeU<l from the /ruti-rimi. 

Acacia arabicai Willd.—27a5cU« This tree does not flourish in 
the Kumaun Bimlluya, though stunted specimens are found us 
high as 3-4,000 feet. It occurs, however, in the drier tracts 
along the foot of the bills and yields a black dye from the pods, 
which are simply pounded and boiled. The gum is also used 
extensively by dyers and cnIico*printers and the bark in tanning. 

XallotU pbillipinensiiy Miill— Kamela^ rdfna, reli. The 
ripe fruit of this small tree is covered vrith a powder that yields 
an orange dye. It is commonly used in dyeing silk and wool 
and gives a rich flame colour of great beauty and permanence 
and is one of the best of its kind. It sells at from 3 to 4 seers per 
rupee. Stewart writes :—** The ripe capsules are gathered off the 
bushes in March, and after being allowed to lie in a heap for a 
few hours are rubbed and kneaded with the feet on the ground to 
remove the powder, the broken capsules being then separated by 
winnowing, siitiiig, and picking. One man will collect about a 
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seer of tho powder in o day^ which u boaght by tbo dealers at 
five eeere for a nipee. The above ]>roceM will quite account for 
the cominercial kamela not heing very dean; but besides this, 
although the Bbuhsas, who gather i^ deny that any adulteration 
takea plaoei it ie said never to reach the plains' market in itr ootn- 
paratively pare state*" The substances added are stated to be the 
pounded hark of Ca^toria tomeniom, Roxb*, the ehih of Qarhwfil^ 
and the red powder on the fruit of the indieof Roxb., the com¬ 
mon banyan or baiy<ui» On the other band kamela itself is used 
to adulterate amotto. The bark is employed in tanning. About 
2,000 maunds of the powder are exported every year from the 
Kumauu forest division* 

Punioa OranatunLi Linn.-* Pomegranate^/lndr, darim^ and the 
rind of the fruit ndepdl^ The rind of tlie pomegrauato is used as 
a tan and dye for leather and gives cIoUi the greenish colour known 
as kakrtrL It is, however, generally used with some other dye as 
a oonoentrator, in which case the pulverised rind is boiled along 
with the dye* The flowers also jiM a fleeting dye of a light-rod 
colour* Morocco leather is tanned and dyed with the bark of this 
iroe, of which the export amounts to the Urge quantity of 270 tons 
per annum from the Kumauu forest division alone. 

TerotinaltA ChebulR, Uotx.—//ar, Anram* The dried fruit arc 
the bliiok or ChehuHc inyrohalans of commerce used as a dye, tan, 
.^and medicine. Gulls are also found on the loaves which in con* 
junction with alum yield a good permanent* yellow dye. The 
average yearly export from the forests betweeu the Jumna and 
SArda amounts to about 50 tons, of which the Kuinuun forest 
division yields 550 maunds or about 20 tons* 

TonnifiAliA bolericft, Boxb.—^aAero* The dried fruit of this 
species also forms one of the myrobalans of commerce used in dyeing 
cloth and leather and in tanning. Native ink is made from it 
and it is also used in medicine* The average annual export 
from the some tract os the preceding is about ten tons* 

Phyllanthna Enblica, Lion.— Aanla^ amlita. The fruit of 
this species funusbos the Emblio myrobalans of eommertt used 
as a dye, a tan, and in medicine* The bark is also used in tanning* 
The fruit is pounded and boiled in water, auJ ia couibiuatiou with 
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sulphate of iron jioMs the blnisli^black colour almn$u snd alone 
ia nsed as a IiaiiHlye and mk^nwteriaL The annual export from 
the KumAUQ forest divbion U about fonr tons. 

JEgle Vanneloti Corr.—Tlie rind of the Trait is occa¬ 
sionally used with myrubaluns by culico^priiitercj, and by itself yields 
a fleeting yellow dye. Die miuual e.^^rt from the Himalayun 
forests is, however, very snialK 

{€^)“Ej:(racitd fretn 

Vyctanthes Arbor-tristii, Linn.—Aormi/f/ioV, pahiraf 
«/odtin, Aiymi. The flowers yield a fine bni fleeting bnfT or orange- 
brown dye. It U mneh used in combination witli oUier dyes, and 
the flowers can be hod in any quantity from the snbtuoniane forests 
at from 2-C seers per rupee. 

Bntea frondosa* Hoxb.— paln$^ rhichm. The flowers 
teiu) yield a fleeting yellow dye with alum, much used in the 
HoH festival. The tree occurs ahunduutly along the foot of the 
hills, and is very remarkable from the effect produced by its large 
orang^red flowers. 

Cedrelft Too&gi Roxb.—7i{n, rdm. The flowers of this well- 
known tree also yield a yellow dye known ns A<isnatt, from the prac¬ 
tice formerly in fashion to w*car clot hen dyed yellow nt the spring 
festival (tasant). A red dye is occasionally extracted from Uie seed. 

Tagetea erecta, Linu.— Genda, Die flowers of this plant, the 
coininou marigold, also yield a yellow dye which is, however, but 
little used except by the poor. 

Woodfordia floribuAda* Salis.— dhaura^ tkdtca^ dkMa^ 
Die red flowers of this large shrub are used i'. lyeing silk ; the 
aver ago onuunl oxpe^ for this purpose fioiii the tract between the 
Jumua and the &uxla being about 27 tons, of which about 200 
uuiunds come from ibe Kuinauu forest divisioo. The leaves and 
twigs also yield a yellow dye. 

Paimelia kuntecbadalifi Each.—Rose lichen—CAaWTa, cAo/- 
p4rifcharehub(lttf chalchclira^ This lichen is used in calico-priut- 
ing to give a perfume to the cloth and a rose tinge. The average 
annual export IVoui tbe tract between the Ganges and ibe 86rda is 
about 25 tous. 

W 
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Tahs. 

(a.)^Tanninff agenU derittd /rotn the hari. 

Acacia arabica* Unn.— Dabiil. The bark of this ia the 
moj^t plentiful and eifnciive of all those used for tanning parpoees. 
The legumea and leaves also have similar properties in a less 
degree. Besides tanning a skinj the bob^t bark dyes it a buff 
colour. 

Cassia Fistula» Linn.— Amaltdty kUola^ iiobt, kilufdli, nmfcdm, 
9im, The bark of this tree yields a tan and dye and, like the 
preceding, the pods contain much tannin. The average annual 
export of the bark from tlie forests between the R&mgahga and 
ilte Sards amounts to about sixteen tons. 

Shorea robuata, G:urtn.—Sdi. The bark of this tree, so well 
known for iU timber, contains tannin, though it is not much used as 
a tanning material. 

Batea frondosa, Roxb.— palds. The bark contains an 
exc(‘lleut tanning agent much used where ^abtU is not procurable. 

Myrica sapida, Wall.— Kdiphal, The bark is used in medicine 
and ii9 a tanning agent. The uveragj annual cxpoit from the 
tract between the Jumna and the S&rda amounts to about 
seventy tons. 

Bauhinia purpurea, Linn,—ffor/mdr, khairwdlf gdridL A 
common small tree, the bark of which is used in tanning. 

Buchan an ia latifolia, Ro.xb.—murtya, piydl. 
Tlie burk of this tree is also a tanning agent. 

Oarnga pinnata, Bo.xb.The bark yiolds a tan¬ 
ning material. 

Zizyphoa Jiyuba, Lam.—Ber, AAa/rs, {ptUr. This tree yields 
a much valued tanning material in its bark. The export of oak 
burk of various kinds from the Kuinaun forest division alone amounts 
on an average to between 50 and 60 tons per annum. 

(A .)—Tanning agfnii dmvtd from fruiti. 

Termiualia Chebula* This and the fruit 

of T, Merit^a form the Chcbulic and Bcloric inyvobuhius of com¬ 
merce, used as OB ingredivnt in taaning mixtures* 
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S6m6Cftrptl6 AlUU^ftfdilUQ* Linn.—BAi7<rffa. The fmit of this 
tree, better knowOHStho ^Markiog-aut tree/ 10 used id medicine 
«nd aa an ingredient in varnish. When pounded and boiled in rape 
oil it is applied to stay pntrefaotioQ in hides* 

The babtUy dAao, 6aAmi, Aa^ and dAaari or 6dAIi ^AnepeUwt 
lat^olia^ Boxb.) are also used as tanning agents, and the milky 
jaice of the dk or mnddf in coring catgut and cleaning leather. 

9 

C.-atTHS AND ODV^BESINS. 

There are six classes of gums known to commerce, each of which 
admits of numeroos varieties : (1) gum^rabio ; (i) gum-senegal; 
(3) cherry gum and the gum of other stono*fraii treee (4) gum* 
iragacanth ; (5) gum of Bassora, and (6) the gum of certain seeds 
and roots.^ The first five spontaneously flow from trees and the 
sixth is extracted by boiling water* BopresentaUves of (1), (3), (4), 
and (6) occur in Kumaon, and in addition wc have the olec^rosin 
khildipa and tar and tuqientine. The better classificaiios, however, 
is that proposed by C*ooke, rir*.*— 

A. —True gum^^ 

(a)—Arabic kind as 6a6<U {Acacia arcdfica). 

(6 y—Cherry kind as jxuiam (iVunus i^tddum)* 

B. —Pseudo^gums— 

(а) —Tragacanth kind as kuiu {Stereulia «rmi). 

(б) —Dark or Moritiga as $akajna {Mcringa ptcryyo^ 

eperma). 

C. —Astringent gams as dhik {BuUa /nmdosa)* 

It—Ottia*pefliiit— 

A. —Rmolsivtf as goia^arJ^a or gamboge^ 

B. —Festid as hisig or asafoetida* 

C. —Fragrant— 

(a)—Bdellium kind as gdgaU 
—Benaoin kind as iu6dn* 

<Vof s fatt teoooni of Kis H>Qmt and Oui.mlnt' la ibsMProvlaosa sss mf 
M Holes 00 ills Scoaoolo ProdnoU of Um H..W. Ffovlaoes,** l^srl Allsliakad, 
isie. 
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III*—Eedins-- 

A. —Hard or CopaliiiB— 

(a)—Palo resins as $afti dftmar [Vaieria indica). 

X)ttrk resins as hUa damar, 

B. —Soft or eleini as jan/fU-^faddm {Canarium commune). 

IV- —Oleo •resins— 

A. —balsams as biUan^-4el* 

B. —Varnishes as Ikildwc^ 

C. —Turpentine and tar. 

The average annual export of gums, some years ago» from the 
Ourhwul forest division wus about 203 nmunds, and otbirja *or pine* 
resin about 30,500 pitchers of S^tb. each. From the Uehra Diin 
tho export of tentli gum is about 78t> tnaunds, aud of dhdk gum about 
27 maundsi whHst about 200 inanode of gum are exported every 
year from the Kurnaun forest division. Taking gums alonoi the 
average yearly outturn from the Himalayan foreatsof these provinces 
is about ] ,300 mauuds. if encouragement were ottered and trained 
coHectors were employed, the quantity of produce of each kind of gum 
would bo much more than si present; but so long as African gums 
can be sold in the London market at their present low rates, there 
is little hope that this branch of industry can bo extended with pr<^ 
titablo results. 

I.—GUMS. 

A.—Truk orMS. 

Acacia arabicai Willd.— Bab^L This common tree yields 
tho East Indian gum-arahtc or gum gattie of commerce used in 
medicine and tho arts. The bazar collections, however, contain 
the gum of allied species under the same name, MAl^'^ond. Tbe 
gum exudes spontaneously or is procured by incisions in the 
bark, when the sap runs out and hardens into small lumps 
varying in form and sire. There are two kinds, tho brown 
and white gum; the former is more esteemed in medicine and 
the latter in tbe :irts. The gum exudes principally in ^^aroh- 
April, and a good tree should yield about 2th in the year 
The bazar specimens occur in broken tears of a browiush nnl to 
brown, light-brown and white colour, rather brittle with a sinning 
fracture and wholly solubie in neater, forming u diirk^olourcd 
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mucilnge. With this gam is osuidlj^ collected and sold the gam of 
the following Allied species 

A. OftechUf Willd.—A^ir. 

FarMtanaf Willd —Wilifynti balniL 

A. UrUieulariif Ham.—iTAotn. 

Albiiiia procerUf Benth.— Oa/ed^nmiy AAarar^ 

A. Zj€bt>ety}ienih.~Siro9» 

A. odoratUnmOt Benth.—ttro#» 

£gle Harmelofli Corr.—This tree yields a good gam-* 
arabiOy occurring in tears like coarse brown sugar and of a similar 
colour. 

Prunus Pnddutn, Boxb.—i^odom, j>dya, payo. This and the 
other species of cherry yield a gum^rabic of the ston^fniit kind 
which, however, is not of commercial importance owing to the 
smallness of the yield and the presence of other gum^bearing trees* 

Bnohauuia latifolia, Boxb.—murtya, kcuh’d/hildwa. 
This tree occurs commonly in the BhAbar and yields a pellacid 
gum by incision, known in the plains as ehirottji^^nd, 

H ^Tihlwf^ TariegatSi Idnn.—AocAndr. This and its allied 
species yield a gum known as scwnh'-yond. It is said to be a brownish 
mild gum that swells to water and is only partly soluble. 

Careya arboraa, ^xb.—ATamAA. ^is tree yields a greenish 
gam regarding which but little is known. 

Cassia Fiitnla* Linn.— KitwiUiy afnaltd$, A red juice exudes 
from the bark and hardens into a gum called kamarkaiy regarding 
which further information is desirable. 

Cedrela Toona, Boxb.— rtfat. This tree yields a resin rather 
than a gum. 

Sponia crieiltaUt, Planch., yields a gum of the cherry tree 

kind. 

% 

Anogaiaaiu latifolia, WiJL—Z)AdtsJ, dftauro, bdkli. It yields 
a fine white hard gam used chiefly by colico-priuters. 

Odina Wodief, Boxb.—JAtnyua, jibmy $wdan. The gum is 
obtained from incisions in tbo bark and when solidified appears 
much like glne. It is used for ink-making and in the finer parts 
of stucco work- There are two sorts exported from Kumaun; the 



or TBB KOBTH-WKBTBBV FBOYIHCBB. 


783 


white {ianne) picked from the tree and sold at about ten seers for 
the rapeCi and the black (^jingan^ki^ond) gathered on the ground 
and sold at fifteen seers for the rupee. 

Elsodendron glancnniy Hook.—s&ourryo, mdmW. The 
gum produced by this tree is known os the Jamrdii gum in the 
Central Proviuces. It occurs in roundish tears and is soluble in 
water. 


Feronia ElephantQm^ CoTt.—KatMftlf iait. The gum of this 
tree is recommended as a substitute for gum^rabic in medicinal 
preparations. 

Woodfordia flotibunda, Salisb.—dAavra. The gum of 
this tree deserres further examination. It appears to be of the 
tragacantb kind and swells iu water. Specimens of the gum from 
the following trees known to yield gum should be collected and 
subjected to examination 


SeiaDliao asms. 

yemscaltr 

Rime. 

« 

Seifatifk asms. 

Verasculsr 

ssaw. 

I.SJ 

H 

Citrus AarsadSBi ... 

iVitfsspt 

1 

5A 

amoesrpns Anacsfdlam, 


)S4 

„ OMdlcs ... 

BijumfA •. 

SJ 

Term Las) 1 s Arjuos 

Arjii% ... 

as4 

Ph/llsntbiis Kmblles,, 

AmliMm ... 

454 

„ tosaenross... 

8i«IS 

ass 

Kryihrins ladies ... 

Fumfora ... 

199 

^ belerles ... 

fioArrs .. 

Itst 

Qarsfs plnnsts ... 

Xk/vpmi ... 

as 

^ Cbcbttls ... 

Hirr 

'9%n 

Jstropbs CurcM 

.. 

449 

Zisrphas oiTphTlIe ... 


85 

MsUs AsedSTseb ... 

... 

4S 

„ (Enoplls 


SS 

Moras Indies 

1 TWi 

4oa 

„ Jnjobs 

Bv 

SO 

Punics UTSnstnm ... 

Odfim 

S4I 

„ nisoss 

/Movri .. 

es 

8sp1adus detergoai... 

RHk€ 

1 

• 

107 
_ 1 

bchldcbeis (tljusa 

1 AuMMiAAtf .| 104 


B.—PsnuDo-Quus, 

(a.) -^JPaU or tra^acanlA kind. 


CocUoapermnm Ooasjrpiuin, D* C.— IC^mbi, This tree yields 
the gum katira of the lo<^ Materia Medico. It occurs in semi* 
transparent, white, striated pieces very much twisted and con* 
iorted. 

Storenlia nrena, Boxb —Ot*luy knru* This tree oUo yields a 
gum kaiira that occurs in ttirge liglit*brown transparent tough 
masses. Immereod in water like the otlier pscu<lo*gtunB it swells 
liko a jelly, but does not dissolve except by protracted boiling. & 
vUlo^Of Boxb. (Brandis, Si), the udulu or udi^ut oi Kiuuuua, and 
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£. colffmta, Boxb. (BrandiA, 34), the bodula of Kumeun, yield a 
eimiiur guiiu 

(6.) or Aforin^a kind, 

Moring^a ptory^oeperiDa, fia^rtn.—SaAw^ia. This tree yields 
a g'tm o( tho sort ktvnwu its inot*hat>JSy used in niodiciiie. It occurs 
in irregular pieces of a whitinh to a reddisU4>rown colour. 

Bombax malabaricum, — Senial. The gnm ot tliia tree in 

also known as mttchnmK It o<*ourH In <n>A*|no, Ught-hrown, knotty 
{licoes, inoctorAus niid «f a slightly astriiigi iit lastis niul eontuins a 
large projiortion of gatlic and tannic acids. It U chiefly used as an 
astringent in ine<liciiio. 

Stereospemum euaveelens, ^ Tliis tn'c yields n 

gum of the .sainc character ns the piweJing, bwt not in genend use 
nor sufficiently examined. 

C.—AsTBIKnEWT GcM«. 

Ptarooarpus marsupium, Ibixb.—This tree, rare in 
Kumaun, yields a gum of the kind known as i^no. It is procur^sl 
by incUioiLS wliun the tr«*e is in flower, and the gum w collected on 
loaves placed beneath tho cats in tlie bark. It forms a part of the 
commercial East Indian guin-kino. 

Bntea froadosa, Koxb.— pal<U. The giim of this nsffiil 
tre« is the principal sort exported na jjuin-kino under the lixral 
name kamarkat. It occurs in the I'ortu of tears which when frcsli 
arc of a beautiful red colour, but when kept for any time beeomo 
opaque and darker in colour. It is used in medicine and for 
tanning and dyeing. 

Ottgeinia dalbergioideth Benth.—Sdntian^cAdarfoH. This tree 
yields by inciaion a sort of gum-kino usod medicinally for the same 
purposes as Butca ktno. 

IL—GUM-RESIKS. 

A.—Emulsive ouM-BRsiMe. 

Under this class come the products of trees of the genus Gav 
einiif none of which ooenr in these provinces. 

U. —FcETIU OUM-HEKINa 

Under this class wc have AsafoDlidfl, gumHunmoniacum, and 
others Uiut do uot occur m these provinces. 
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0.—Fragrant orv-RZStNa. 

To this clftHs holonjr the giim^r^'sins which are not emulsive ftn<l 
do not possess the foetid odour of the precising, hut none of them 
occur in these provincea. 

III. —TRUE RESINS. 

A.—COPAMKB RRftINR. 

SfaoreR robuata, ^i^rtn.— Sdl, The re»iu of the fdl constitutes 
one of the eoniinon dammars of the ha»ir and occurs in a null rough 
pief'CH from a ]>a]e creaiiiy colour to u durk-brown nearly n|)aque and 
very brittle. Eai!h piece has a striatetl iippcamnee, as if composed 
of aevend layers It is devoid of taste and smell, »paring1y aqluble in 
ah ohul, almost entirely so in ether and perfe«;tly so in tarpenlino and 
the fixed oil.s* Tlic superior kinds are sufticient Hubstitutes for pine* 
rchina in medieme. Since the consorvatioa of tho sdl forests has 
boon taken in hand the export of this resin has very much decliaeil* 

B.—Elrmi OB 8on*-nssiNs. 

No represcntad VC of Uiis group is traceable in Kiiroaan, though 
several occur in Southern India. 

IV. ^OLEO-UESINS. 

A.—Balsamr. 

No representative of this group occurs in the North-Western 
Himalaya, though comniou in Eastern Bengal and Asuju. 

B.—Natural Vabnisubs. 

Somacarpua Aiiacardinm» Linn.—/^Ai/cneo, The pericarp of 
the fruit is full of an acrid juice used in medicine and to form a 
black varnish. There is a considerable trade in these seeds, of 
which the exports from the forests between the Jumna and the 
S&rda every ycor amount to about 12A maunds. Varnishes ore also 
said to he procured from the (Mina Wodier noticed before for its 
gum, Btuihanania lati/olia, lihui suceetfuneo, and R, vernici/erQf all 
of which occur in the HiinAlayan districts of these provinces. 

C —TtJRPBKTINB AND TaB. 

Finufl longifolia, Ri>xb.—CAir, kplon, mral, thansa. 

The long-leaved |ime is the principal source of the oleo-resin 
known as birja in Garhwil and/uAaor la$M in Kali-Kumaun, and 



BIHAlATAH D18TB1CT8 




of the oil called birja^ki^tel or There are two kinds of 

resin : (1) the Inrja or b€rja sort, which comprises the tears exuding 

naturally from the hark; and (2) tlieioAAofor resin produced 

by making long and deep incisions in the safKW'ood. The latter is 

chiefly nsed by bangle-makers. The resin is highly charged with 

oil of tnrpentine, and of late years some attempts at extracting it 

^ have been made. The oil of tnrpentine sells 

TnrpsotlM. ^ ^ . 

at from twelve to fourteen annas per bottle^ 
and the residue known as $undra»f the black colophony of conx- 
merce, is sold on the spot at about four rupees per maund. 1 am 
not aware of any attempt having been made to value this prodnot, 
1>nt of a similar article from British Burma Dr. Forbes Watson 
writes (1878) 


The erode turpentine from British Burma has been very 
favourably reported upon. It is the produce of Pinua KAasi/ana 
and /’intis Mafsontonn, the market rate being about 4d, per tb. in 
Burma. The reports of the two Arms to which the sample was 
submitted for valuation are ‘ No. 5—We have submitted the 
crude turpentine to tho trade, and bare their report to the effect 
that it appears to be of very fair quality. We ^timate the market 
value would be from £12 to £14 per ton. No. 6—We have care¬ 
fully examined the sample of rough or crude turpentine and found 
tile quality to be fine and equal to any ever imported from the 
United States, where the distillation for this market and that of the 
continent (Bordeaux excepted) is carried on. Crude has ceased to 
be an article of import; there was not aoy since 1868, where twenty 
years ago it was a groat trade. The nominal value of the sample 
before us would be 13s. 6d. per ewU Manifestly, if the value in 
Burma of this turpentine is about 4d. per lb., or 87s. per cwt., and 
its vidue here is only from 12s. to 14s. per cwt., it would be far 
better to rely upon home consumption.* ” 


The average annual export of resin from the OarhwAl forests 
during the five years 1868-73 amounted to about 35 tons. Dur¬ 
ing the same period the average annual export of tho hirja sort 
from the Kumanq forests was 86 maunds, of the bakhaf^lntja 
description 45 maunds, and of the oil aliont 10 mnunds. This 
industry is now discouraged much as po^^ible owing to Uie 
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destnsciion of much valmiblc tiinWr. The chips of the chir^ 

dtfOilnr^ ond P. ftPcW^a, yield tar by dry 
distillutioiu The following account of the 
process is given by Mr. B:ulen Powell First an earthen 
ffhnra or vessel with a wide nioath, and ca|iab]e of conhiining 
ul»oni four Si*rs, is sunk in the ground. Next a large yhara of 
about twelve sers ca)»acity is taken, nnd three small holes are 
drilled in its underside : it is then tilled with scru]^ of the pine 
wood, and over its mouth anoUier snnall jnr is placed and kept 
there by a luting of clay very mrefnily u(j|iUfd, an<i then both the 
jars are smeart^d over with a coating of cluy. These two jars thus 
stuck togetlier are next set on the mouth of the remvf r 0 / 
sunk into the ground, and the joint or snut is made tight by a 
luting of stiff clay. Light firewood is now IiciiikhI around the 
apparatus and ignite<l, and kept burning from four to eight hours ; 
the rationale of the process being that the Iient onuses the tur con* 
tained in the chips inclosed in the large ghara to exude, and it 
fulls through the three holes drilled in the bottom, and into the 
receiver sunk into the ground. When the fire is out, the ashes 
are raked uway, the jars very carefully separated, so that pieces of 
dirt may not fall into the receiver, and the latter is then exhumed 
und the couh;nts poured ouL It is only necessary to replace the 
receiver with the jars over it as before, duly charged with chips, 
and lute the joints up carefully, and the process can be carried on 
as before. With caro ilio same jars may be iniule to do over nnd 
over again without crocking. One ser of wood yields about 8*0 
chlmtaks of tar und 4*8 chhabiks of charcoal. To procure a ser of 
tar requires 6 sers 4 chhatoks of wood chips to charge the pot, and 
2 mounds fi sers and 9 ohhahiks of chips for fuel. The estimated 
cost is ono anna per ser, but ibis is fur too low.** 

Besides the long-leaved pine the following conifers^ occur in 
the Hiinilayan districts of these provinces, and some yield resin, 
tar, and turpentine. 

Pinaa exceliBt Wallich. Brandis, 510* The tar produced from 
this tree is said to be equal to the best Swedish. It is a mixture 
of resin and oil of turpentine more or less blackened by the 

> t or the IntHcaie reroseolsr i/noajB see pp*rta. 
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admutcire of empyroumiitic products. It thickens after exposure 
to the atmosphere and is used for protecting woixl-work in everjr 
position. 

Pinna Oerardiana, Wailiofa. Brandis^ 508* This tree is very 
resinous and is inach used for torches. Major Longden obtained 
excellent tar from the chips. Gordon states that it affords abundance 
of 6ae turpentine and the oonca exude copiously a fine white resin. 
Brandis says it is very resinous and that a good white resin may bo 
obtained in quantity from the bark and cones. 

Oedrui Dsodarai Loudon. Brandis, 516* The dtoddr yields 
an olecKresin like that of the cMr and an oil which is used in 
medicine. Tar is also procured from the chips of tlie saiHwuod. 

Abies Smithiana, Forbes* Brandis, 5i5. Both Stewart and 
Boyle mention it as a resin-bearing conifer. It does not appear 
to be common east of Iho Alaknanda. 

Kothing is recorded regarding the resinous properties of 
WMiana and dumosa and of C. iorulo%a. Jun\}>enffi 
rectiro and aece/sa aud Tarui haccata ore the great sources of dhdp 
or inceoae in India and Tibet* 

Eloiiic gum^nn. 

Calotropli gigsnten» B. Br*—J/oddr, di. This and Uio allied 
species, C. Hamiltonu^ Wight., jdeld an elastic gam-rosin which 
is procured hy making incisions in the plant and is used os a 
lobstatota for gutta-percha. Dr* lUddell calculated that ten aver- 
agMixed plants will yield as mneb juice as will make one pound 
of this substance. The juice when collected is evaporated in u 
shallow dish, either in the sun or in the shade, and, when dry, 
the substance is worked up in hot water with a wooden kneader 
in order to get rid of the acridity of the gum. The juice is 
also used to destroy tUe offensive smell of fresh leather and in 
medicine. The maddr also yields a kind of manna known as 

which U caused by an exudation from the piercing 
of an insect called goitigdt. 

Lao. 

Lao is foasd all over tbeee provioces, notablj in the BanJel- 
khand, Bbibar, and Qoimkhpor forests. It consists of a resinous 



OFTB^ HORTll-WKSTRRN TROVlKORS* 


780 


substance produced from Uie female of the Coccus Laeca^ an insect 
i¥hich is found on the twigs and branches of the .pipal (f\cus 
rel{ffiosc\ bargmd {Fieus tWtea), kathbel {Feronia Elcphanium)^ 
ber {Zizyphus dhak {Buiea frondosa), the Etythrina xndicOf 

SchUifihera ^ry'u^a, Inga dutciSf and others The Hindds have six 
names for lac, but they generally call it InkiAa {lalch^ *om hundred 


thousand)* from the multitude of small insccta which, as they believe, 
discharge it from their stomachs and at lengUi destroy the tree on 
which they form their colonics.* There are two products from tills 
resin, the lac dye and the various forms of the resinous ioc. A 
description of the insect will bo found hereafter in its proper place.* 

The process of manufacture may he briefly described as fol« 

Vajuifseture lows The stick*lac as it is brought in is 

picked and triturated in water, which takes 


out the colouring matter that forms the dye, and the residue dopriv-* 
ed of all impurities forms the seed^Iac. This is then sewed up in a 
long narrow bag about the siae of a cable and passed over a char* 
coal furnace; when the resin melts and when quite fluid it is passed 
on to a man seated before another charcoal fire with a cylinder of 
glazed earthenware in front about two foot long and eight inches 
in diameter supported on pivots at each end j or in some places the 
stem of the plantain is used. The melted wax is allowed to drop 
on the cylinder and forms thin layers about eighteen inches square 
known as she)l*Uc. These are sorted according to consistence and 
colour ; orange, liver, garnet and their vanVlics being the order of 
excellence. Sometimes the seed-lac is merely melted into buttons 
or lumps, but this is usually only done with luc of inferior quality 
and for home consumption. 


The analyses of Unvenlorben and Hatchett give the constituents 
of stick-lac as—(1) an odorous resin soluble in alcohol and ether j (2) 
a resin insoluble In ether; (3) a bitter balsamic resin ; (4) laccic acid; 
(5) a dull yellow extract; (6> colonring matter ; (7) a fatty matter; 
(8) some salts and earth. The resin according to Unverdorben con- 
taios—(I j a resin soluble in ether and alcohol; (2) a resin insoluble 


ar W JsM qeolsd by Blrdvaod, ST4, sit. Other in«eete of ihli mos 
tenUsh a oolouHne mailer. The fwials of C. iHcis U ihs KeraMai Ihat^C 
CaeH ibo oomI or eoeblBeal aad tht fsmals of C. prodnesi ibt raHei 

• Chiftf ttm oitm^s aolie« li Aaa. Mae. 


UUt.,VJ2^St, 41. 
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in otli<T and nolnblo in alcoliol $ (3) a rainooa bod^ little soluble in 
alcohol; (4) a crysitullianblo n«iu \ (5) an unorystnlluable resin* 
HutobeU*s anulyHis of 100 ports fi}ve9 reein, 68 ; colouring matieri 
10 ; wax, 6 ; gluten, 5*5 ; tbri>ign eubetunces, 6 5 ; loss, 4» His 
aimlysb of eholUluc gives resin, 1K)*5; colouring matter, 0*5 ; wax, 
4'U ; gluten, ; loee, l-8« 

The Iftc insect can be Tcmove<l from one forest to anotber 

by merely inking tlio insect on the stick while in its transition 

state and applying it to the brunches of a similar tree. There 

are two seasons of tlio insect's activity in U] 4 >or India, the one 

^ininencing in June and the otlicr in November. The first 

crop is rauily in St^pteniher and tlio second in February or March, 

but neither are gutben*d until the season for tlie next operation hos 

counnenced. Thus the Murcb crop may be gathered in June and 

the September crop iu November. Should, however, the object be 

more to obtain lao dye than resin, tlie sticks should be gathered 

before the insect csc;i|ies to cominonce its next season^s operations. 

The l>est Indian luc of tliese provinces is manufactured at Mir- 

aapur, where the matcriolsare collected from all parte of the North- 

west, but princi|Hilly from Uis jungh*s of Cimtrnl India as far south 

AS Saiubhalpur. Lac makes an excellent vamisii and is used in 

* 

combiiiatioD with various colouring matters to make the <lurable 
lao(|uor so well known in Benares toys. It is also used for sealing* 
wux and for houseixiinters* varnish. 


D.-riBRSB.' 

The forests and wastes of the lower hills and the submontane 
tract yield an immense quantity of materials for roj>es, cordage, 
twine, basket-making and matting, but little of which has ns yet 
received tlie aitentiou due to iL Tlie btUKtr grass alone is sufficient 
iu quantity to supply all India with a valuable mntiTOl for making 
coarse cordage and paper. TJie Uiiuba of the Qarhwil Ddns might 
bo utilised in the same way, and the rewU and grasses of the BMbar 
and Tarai afford an inexhaustiblo supply of common twine and 
matting niatcriab The hemp of Oarhwiil bus more tluin a local 


9f ^Ibrc^prortitcla* plsnto nuntloMOi to ills 

ibc Ucoiwailc Wodacu 

of tlw XoriK*Western rrorines*.*" 'Hir fctcmwe at tlic foot ol codi «oiiot 
MVt Is iOm to s iMisokal tKsorlpiioii vf ilic visui. 
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reputation and for a long time famished a portion of ^Hhe annoal 
investment’* of the East India C^iupany. The pulp manufactured 
from the Daphne papi/raeea yields inateriaU for a paper that gives 
the engraver finer iinpreesioos than any Englishnnade paper and 
nearly as good as the fine Chinese paper that is employed for 
what are called India paper-proofs. The paper made from this 
shrub in Kamaun is almost as strong and durable as leather and is 
largely used for village records and court proceedings. It is 
exported to Tibet on the north and to the plains on the south for 
manuscripts and accoant*hooks. With this wealth of raw material 
in existence it is remarkable tlmt so little has been done to render 
the fibre resources of our hills available to Kuro]»oan eatorprisei and 
it is tlie object of the following pages again briefly to bring tiicm 
to notice. 

Abutilon indienm* Don. A mallow found in the lower hills 
and Bkubar, tlie atom of which yields a cordage fibre. Hooker, Fb 
Ind., 1., 326. A. polj/amtrumf Schlecht, found up to 3,000 feet, also 
yields a fibre. Hooker, L c., 325. 

Hibiscos flculoatu, Liun., affords a very largo proportion of 
strong fibre of a win to colour useful for twine and light cordage. 
Hooker, L c., 34U. II. punpmef Iloxb., and JI. caneeUatuey lioxb. 
(Hooker, I o., 341, 342), also yield a soft, silky fibre useful for 
cordage, and are hence genericully known in Kumaun under the 
name iapa$i^a. 

Hibiacas caaaabinus, Linn., son, grows wild and is also culti¬ 
vated to a small extont in the Kota D&a and BUabar. Hooker, 
1. c., 339. 

Kjdia calycina, Roxb.;pa<^n,^liya; common in dry forests 
and along the submontane tract. Yields a strong coarse fibre 
from the inner part of the bark. Hooker, L c., 348. 

Bombax malabarieun, D.C., cotton-tree ; mnaU The cotton 
from the pods is chiefly valuable as a half-stoff for paper. Experi¬ 
ment has shown that the staple is too short for use as a textile 
fabric (J. Agn-Hort. Ben., III., 122), and it is now chiefly employed 
for stnifing pillows and the like, and for ibis purpose there is a 
samli e.xport trade. Hooker, /• r., 349. 
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StomiliA TiUotft, Roxb., is the vddfa and of ibe Ktimatin 
Bh&har* This treo grows to a considorahle sise, but it U only tbe 
•airings from two to three yean old that are asefdl for fibre. From 
these the layen of bark can be stripped oiT from one end to the 
oUier^ the inner fornishing a fine and the enter a coarse cordage 
fibre that stands moistnre well. One stem will yield about Sib. 
of good fibre by steeping the bark well and beating it out with 
wooden mallets. The ropes made from it are strong enough for 
elephant harness, bnt are chinfly used for cattle halters. The 
rope is said to become stronger for a time from being frequently 
Vettedf but it seldom lasts more than eighteen months if constant¬ 
ly exposed to moistnre. The root of the tree is eaten in the hills. 
Hooker, {. e., fi55. 

Btercnlia colorata, Ib>xb, the boddla and Inxitil of Kumann^ 
ooonrs somewhat commonly at the foot of and along the lower 
range of hilts. The bark yields a fibre for cordaga simitar to that 
of the preceding species. Brandis, 34. 

Abroma angustss Linn.: cultivated in gsrdens in the Dehra 
Dnn where it is probably introduced. It yields a very strMig fibre 
fit for cordage. Hooker, L e., 375. 

Orowia atiatieg, Linn.— phal$a, dhdmin. Occurs 
wild in the lower hills, coltivated in the plains. The inner bark 
yields a fibre like the basts of Europe. Hooker, 1. e., 386. 

Orawla oppotitifblia, Hoxb., the hhenwal and bhimal of Qarh- 
w&l and biunff^ of Kumaun, occurs commonly in the lower hills 
S,500-4,500 feet and np to 6,U00 feet, it is occasionally cultivated. 
Hooker, L c., 384. It yields an inferior fibre similar to the pre¬ 
ceding and for which the branches are cut from July nntil March 
or, indeed, at all seasons except in the spring. The leaves are given 
to cattle,, and tbe sticks are soaked for a month or forty days in 
water and when dry are beoten on stones and tbe bark is stripped 
off. iDne tree will give about five sera of the inner fibre fit for 
making into ropes and twine, which are used for tying up cattle 
and for stringing cots. It is neither very strong nor very durable* 
‘Women nse the green bark for cleaning their hair. (Hud.) 

Odina WodiOF, Roxb.—yinpAan, I^tbon, iindan ; occurs in tbe dry 
forests along the foot of the hills, ascending tbe outer range up to 
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4,000 feot The bark yieidd a coarse cordage fibre. Hooker, II., 
29. 

Batea froodosa, Roxb.— pold^; is common in the Dana 
and warm valleys and yields a very strong fibre from its bark used 
for caalking boats and making rope. Hooker, II«, 164. 

Desmodium tilisefbUmn, Don.— C^maray mtuta; occvrs along 
the outer range 3-6,000 feet and yields from iU bark a substance 
from which paper is made. In Kunaor there is some trade in this 
paper with Tibet. Hooker. II., 166: Paoj. Prod., 516. 

Bauhinla racemosa, Lam.— KacJindly ffdrdl; occurs in the dry 
parts of Uio plains and asconds the bills in Kumaun to 5,000 
feet. The inner bark yields a strong cordage fibre. Hooker, 11., 
276. 

Bauhinia Vahlii, W. et A.—MdlJ<in, milu ; is a largo creeper 
that occurs rather commonly in the lower hills and upper Bh&bar 
from tbo Jumna to the Sdrda, especially at tho bottom of hot valleys 
and along the sides of precipices. The leaves are used for making 
umbrellas, and sewn together with twigs form boskets for bolding 
pepper, turmeric, and ginger. They are also ns6<l os a substitute 
for plates at meals and by the petty shoi>-keepers to wrap up the 
goods that they sell. This creeper* often attaios a length of 40-50 
feet, and is generally cut down in Jnly-Angnst, tbough it may be 
cut at all seasons. In its natural state it is used for making rop^ 
bridges, bnt to manufacture rope from it, die outer hark is peeled 
off and thrown away and the inner coating is steeped in water and 
twisted when wet. A large creeper will produce a maund of this 
fibre known as se^ii. Before being used, the bark is boiled and 
beaten with wooden mallets, which renders it soit and pliable enough 
for being made into rope and twine nsod in the erection of fope* 
bridges, for thatching, stringing cots, and Uie like. Th^e ropes 
thoagh strong are not very durable and require occasional soaking, 
though if constantly kept in the water they rot quickly and alto¬ 
gether do not last more than eighteen months. The broad flat 
seed of the pod is eaten fried in clarified butter. Hooker, II., 
279. 

Oerbera lanaginoaa is the well-known tinder-phmt or k<tpa$i^a 
of Kumauiu The tinder is derived from the tomentum on the 
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lower side of the leayeSf which ie also woven into twine and then 
netted into small bags for carrying hukkas, d:c., so much in use 
amongst the kill«men. 

Oarejra aiborM, Roxb.—; is a large tree timt ovcm 
in the forests along the foot of the Himabiya from tho Jumna to the 
Garda. The bark affords a fair fibre fit for cordage and twine* 
Hookeri IL, 511. 

Oalotrofni gigtate% R. eurddr; is a large plant 

or shrub ; common along the foot of tho hills. This is the species 
^tbat prevmis in the Bh&oar, where large patches of it occur, espi*- 
cially near Kfilidhungi, but it docs not occur westwards of the Gan* 
ges at Hardwur. It yields a soft, silky fibre fit for cloth mannfac* 
tnre and for nuking the finer kinds of twine : see Sel. Hcc. Boin., 
XVII.; Joorn. AgrUHorU Ben., VIII., 73, 226,231. 

Oalotropifl procera, B» meJuV; is the prevailing s|»c» 

cies from Hardw&r southwards aud westwards. This species also 
yields a valuable fibre. Brandis, 331. 

Marsdania teiiacisglma» W.rt A., occurs in the pitins and 
ascends the hills up to 4,000 feet. The bark of the young shoots 
yield a fine fibre remarkable for its strengtli and toughness, for* 
merly nsed by natives for bow-strings. Roxburgh, 258. 

HnndeiLia Boy lei, Wight-**J/urilii/a ; a largo knotty creeper 
that occurs along the outer ranges of the Himalaya up to 6,000 feet. 
It is cut at the knots and boiled in a mixture of ashes, after which 
the outside bnrk is thrown away, and the inner yields a fibre used 
for making fishing-nets and lines of great strength and durability 
and is capable of fatnung a cloth material. Brandis, 333. 

Orthaathan Timixtea, Wight; the cJtapkiya of Kumaon; oceuiu 
along the foot of the Himfilaya, ascending the lower valleys in K&li 
Kumaon for some distance. The bark is steeped in water and then 
yields a fibre that affords a good cordage material and u remark¬ 
able for its tenacity and length. Brnry, F. P., II., 236. 

Oordin Myxa^litnn.— Rotfw/e, baut^h; occurs wild in the foi^ 
este below the Htmklaya attd is also cultivated in many parte of 
Upper India* The biA yields a fibre used for caulking boats and 
Baking rough cordage. Brandis, 886. 
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Daphne papyraeea» WalL^ the ut-txn^wa of Kmnimzi^ saipira 
of OarhwAI^ and bhalu^wtng and bMntM of Nep4l. Two varieties 
of this species are commonly found in Kumann :—the one with white 
flowers and yellow frait occurs at 4,000-*8,000 feet, and the other 
with purple flowers and froit at 7-8^000 feet- Both yield a valu¬ 
able paper-stuff from which the strong, tenacious hill-paper is made* 
The following account of the mofle of manufacture U from a paper 
by Mr. B. H. Hodgson in J. A. S. Ben., I., 8 

Mo*U o/*fiakifUf the kilUpaptr ustuUly called Nepdleee* 

For the mauufacture of the Nepalese paper the following im¬ 
plements are necessary, hut a very rude oonstruction of them suiKces 
for the end iu view 

1^^—A stone mortar, of shallow and wide cavity, or a large 
block of stone, slightly but smoothly excavated- 

2nd.~A mallet or pestle of hard wood, such as oak, and in sise 
proportioned to the mortar and to the quantity of boiled rind of 
t})e paper plant which it is desired to pound into pulp. 

3rd,—A basket of close wicker work, to pat the ashes in, and 
tlirough which water will pass only drop by drop. 

itA.—An earthen vessel or receiver, to receive the juice of the 
ashes after they have been watered. 

S<A.~A metallic open-mouthed pot, to I oil the rind of the plant 
in. It may be of iron, or copper, or brass, indifferently $ au earthen 
one would hardly bear the reciuisite degree of fire. 

6M.—A sieve, the reticulation of the bottom of which is wide 
and open, so as to let the pulp pass through it, save only the Inmpy 
parts of it 

7tA.—A frame, with stout wooden sides, so that it will float 
well in water, and with a bottom of cloth, only so porous that the 
meshes of it will stay all the pulp, even when dilated and diffused 
in water, but will let the water pass off when the frame is raisod 
out of the cistern; the operator must also have the command of a 
cistern of clear water, plenty of fire-wood, ashes of oak (though 
I fancy other ashes might answer as wall), a fire-place, however rude, 
and lastly, quantum Bufieii of slips of the inner bark of the paper tree, 
such as U peeled off the plant by the paper-makers, who cuoiinonly 
use the peeliags when /rrvA from the plant; but thut is not indis¬ 
pensable. With these 'appliauoae and lueaus to boot,' suppose you 
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toko four seers of ashes of ook^ pat them into the basket abote- 
mentioned} place the earthen reeeiyer or vessel beneath the bosket} 
and then graduolly poor five seers of clear water apon the asheS} 
and let the water drip slowly tbroogh the ashes and fall into the 
receiver* joiee of ashes mast be strong} of a dark bark-like red 

coloar} and in qaaotity about 2tb.; and if the first filtering yield 
not such a prodaeO} pass the ynice through the ai^hes a second time* 
Next, pour this eztnct of ashes into the meUl pot already describ¬ 
ed, and boil the extract; and so soon as it begins to boil} throw into 
it as many slips or peelings of the inner bark of the paper plant as 
yoa can easily grasp, each slip being about o cubit long and au inch 
wide ; (m fact the quantity of the slips of bark should bo to the 
quantity of joioe of ashes, saeh that the former shall float freely in 
the latter, and that the juice shall not be absorbed and ovanoroted 
with less than half an hoar's boiling)* Boil the slips for abooi half 
an hour, at the expiration of which time the juice will be nearly 
absorbed and the slips quite soft Then take the softened slips and 
put them into the stone mortar, and beat them with the oaken mal¬ 
let till they are reduced to a bomogeneoos or uniform palp, like so 
much douglu Take thia pul|>} pat it into any wid^mouthed vessel, 
odd a little pure water to it, and chnm it with a wooden instrument 
like a chocolate mill for tea minutes, or until it loses all stringiness, 
and will spread itself out when shakeu abont under water Nest, 
take as much of this prepared pulp as will cover your paper frame 
(with a thicker or thinner coat according to the strength of the 
paper you need), toss it into such a sieve as I have described, and 
lay the sieve upon the paper frame, and let both sieve and frame 
float in the ristern : agitate them, and the pulp will spread itself 
over the sieve ; the grosser and knotty parts of the pulp will remain 
in the sieve, but all the rest of it will ooze tbroogb into the frame* 
Then put away the sieve, and taking the frame in your left band, 
as it floats on the water, shake the water and palp smartly with 
your right band, and the pulp will readily diffuse itself in a uni¬ 
form manner over the bottom of the frame. *When it is thns pro¬ 
perly diffused, rqise the frame out of the water, easing off the water 
in such a manner that the aniformity of the palp spread shall con¬ 
tinue after tiie frame is clear of the water, and the paper i$ tnade» 
To dry it, the frame is set endwise* near a large fire ; and so soon 
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•8 it 18 dry, the sheet is peeled off the bottom of the frame and 
folded ap. When (which is seldom the case) it is deemed needfol 
to smooth and polish the surface of the }«aper, the dry sheets are 
laid OQ wooden boards aud rubbed, with the conrex entire side of 
the oonchshell; or, in case of the sheets of paper being large, with 
the flat surface of a large rubber of hard siQootb*»grained wood ; no 
sort of aijW! is ever neetied or applied, to prevent the ink from run- 
ning.^* Bee also As. lies., XIIL, d85« 

In NepAl this paper is manufactured exclnsivcly by the tribes 
inhabiting cis-Hijiiilayan Bhot, known as Murmis, Lepchae, Ac., or 
genorically as Koiigbo, in contradistinction to the Sukpo, the name 
given to the inhabitants of trans-Him&lAyan B)iot» The inunutno 
lories ure mere sheds, established in the midst of the great forests 
of the uiiper ranges which afford an inexhaustible supply of the 
material as well as of wood ashes and good water, both of which are 
essential to the manufacture of the raw material into the blocks 
from which the paper is made. Specimens of these blocks sent to 
England have boen pronounced by experts to be of unrivalled exceU 
lence as a material for the manufacture of that sort of paper upon 
which proofing ravings are taken off. 

WikstresiDia yirgata, Meisner ; the chamliya of Knmaun ; is 
also common in the lower ranges from 5,000*7,000 feet. The paper 
made from its bark is considered inferior to that made from the 
bark of the preceding, as it allows the ink to ran nnless siaed, but 
the bark also affords a strong cordage material, and ropes maile from 
it are used in Naini T&l. Brandis, 386 : Drury, F» P., 111., 86. 

Beskmeria nivea, H. et A.; Chtna^rass, Rheea ; grown expe¬ 
rimentally in the Dehra Ddnand at Sah&ranpur. Yields tiie well- 
known rheea fibre which is specially noticed hereafter. Brandis, 
402. 

Boahmeria macroph^la, Don.— Gar^a; occurs common in the 
lower hills np to 4,000 feet. B. platyphylla, Don., is also very com¬ 
mon and is known as gargda; both yield a fine fibre fit for twine. 
Dr. Jameson notes that under the native name W/oA, is 

fonnd in Enmaan and also yields a fibre. Brandts, 403. 

Oirardiaia heWrophyll^ Deoaisnei the owadnMu ef Kumaun 
and bdber of Simla, is a very common weed in the forests along the 
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foot of the HiinAlaya and yields a Bne, atrong 6bre maoh need for 
cordage and twine, but cannot stand much moutore* Brandie, 
404. 

TillebniDM frnteaoens, Biume, the pAdear-polto, pei^aula 
and kiig^hi of Katnaan, is commonly met with along the foot of the 
hill8 ascending to 5,000 feeL It occors in the neighboarhood of 
Naiiii T&l and Bliim Tal and along the valley of the Sarju and 
Ganges. It has tiie appearance of a small bambu and grows 6-8 
varying in the thickneas of the stem from the sise of a quill 
to that of the thamb. It U cot down for use when the seed is 
formed. The bark or skin is then removed and dried in the sun 
for a few days ; when quite dry it is boiled with woodnuhes for 
fonr Of five boors and allowed to cool. When cold it is macerated 
with a mallet on a flat stone while cold water is applied and gradu¬ 
ally the woody matter disappears, leaving a fine fibre which is 
admirably adapted for fishing lines and nets as well for its great 
strength as for its power of resisting moistnre. Brandis, 406. 

Haoutia Paya, Wedd. $ ihepdyn of Kumaon and Nep41, though 
sometimee known under the same vernacular names as V. /ruU^cenSf 
U common in the lower hills and Bhibar, ascending to 5,000 feet. 

Dabmgeasia Uodor, Wedd.; thetesUydra of Knmaun ; is very 
common all over the lower bills ascending as high as 7,000 feet and 
is particnlarly abondant in the Kwiliks. It yields a very strong 
cordage fibre. Brandis, 405* 

HamoriaUa pentandra, Wedd. {the jatphal^ari of Gtrbwil; is 
also somewhat common in the lower htUs and yields a oseful cordage 
fibre. Drury, F. P., IlL, 210. Swetenham notices a large nettle 
as occurring in QarhwiI, from the bark of which a fibre is obtained 
after only three days* steeping by merely peeling off the rind from 
one end to tbe other. He considered it to be in every way far 
snperior to the fibre of hemp. Euddleshm mentions tbe jarkand^ 
kand^u or iMlra as yielding a fibre from which sandals and 
ropas are made in the north of Kumaon. It grows 8-9 feet and 
the stalks are shout as thick as a inao*s finger. They are gathered 
in the cold season dbd, after being steeped in water for a few days, 
yield n fibre by peeling from the thick end in the manner of hemp. 
Both these notices probably refer to 0. /isfrrqpAyflo, Decaisne. 
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ArtoOBTpBB iAtagrifolia, Linn., (Jack-tree) and A. Lntoochaf 
Kolb*, botij yield a cordage fibre fron> Uioir bark. The former ia 
bat rarely aoen in the Kamann division, and the bark of the latter is 
seldom used for this puqK)8e. 

Oan&abis satlTB, Lion. ; C* indica^ Ramph. ; 

(female plant), ph4l“tfhanffa (male plant). An annual 3*14 feet 
high according to soil und climate. Boot white, fusiform, funiisl;c*d 
with ftbree. 8tem erect, branched, green, angular, covered all 
over with an e:(tremely fine but rough pubescence. The sUm 
is hollow within or only filled with a soft pith, which is itself sai^ 

rounded by a tender, brittle sulmtance con* 
sisting chiefly of cillular tt^siaro wUli some 
woody fibres, which is called the ‘reed/ ‘boons,^ and ‘shove’ 
of the hemp. Outside this we have the thin bark composed of fibres 
extending in a parallel direction all along tlie stalk. These fibres 
consist of delicate fibrils, united together hy cellular thnuo and all 
covered by a thin membmiio or cuticle. Found abundantly in the 
Him&layan districts of the Norlh-Wostem Provinces. The wild 
hemp known as ffanura^/hanffaf ban-bhanga or junglubhottya, is of 
little use for fibre. 

The female plant yields seed for oil and the** drugs pdnja (see 
page 735), cAarus, Ac. The male plant yields only fibre from which 
the bhanffela cloth of Qnrhw&l is manufactured; also csilled kothlaj 
bora, and ff4jh and the ropes {net) for bridges* For tlie history of 
the plant see Rnyle (Fib. PI., 315) and Drury (U. P., lOfi). The 
possibility of attaining success in the cultivation of hemp io these 
provinces was pointed out by Dr. Roxburgh as early us 1800, and 
on the cession of these provinces, skilled Europeans were sent to 
carry on experiments in the ^MurAdabad and Gorakhpur districts. 
In Garfawal and Koinaun its caltivation was encouraged, and for 
many years the East India Company procured a portion of ita 
‘annual investment from the Kumaun hills in the shape of hemp.’ 
With the abolition of the Company’s trade the cultivation Ian* 
gnished and is now entirely dependent on the local demand« whichf 
however, u by oo means small.^ 

*6ee ‘Paom retardlaf tUe em'tlreUm of bwip la ladia,’ XU$ r Bojte*t 
Fibraw llaaisof lodla, iWl.aad maiy's UssfalPUaisof IwtKlfidrem 
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ITic PoIIoi^nng occoant of the culUvatioii is derived from Hnd* 

dieston end Batten's notes. There are t«ro varieties common in 

OarhwHl, the wild and the caltivaied. The former is practically 

useless either for fibre or the drug, so we shall confine our notice 

chiefly to the latter. The caltivaied variety in Garhwal is grown 

chiefly on high lands having a northern exposure in well^preparod 

and abundantly manured soil close to the village site. Occasionally 

^ . freshly cleared forest land sives a crop for 

CuUiralloo •' * 1 . a j _i*is • 1 

one year without any need for artincml 

manure. Irrigation is never resorted tO| nor is it needed if the soil 

be properly |jrepared. The plant does not flourish below 3,U00 feet, 

the heat of the valleys is prejudicial to its growth, and it seems 
to thrive best at elevations of 4-7,000 feet. The mountainous 
region occupied in Oarhw&l by the Badh&n, Lohba, Chaundkot, 
Chandpur, Dhanpnr and Dewalgarh parganahs, has the greatest 
area under hemp caltivatioo. These parganas are narked by lofty 
ranges, extensive forests and a fairly even temperature* The 
northern pargaualis bordering on the snowy range have no hemp 
cultivation whatsoever, and there U very little in tlie purganas 
bordering on the plains, so that it may be said that the hemp- 
producing area in Garhw&l lies between the Pindar on the north 
and the southern Nay&r on the. south and is bounded on the east 
by the western Rflinganga and on the west by the Ganges. The 
cultivation of the plant as pracUsed in this tract is as follows. 
The groQud, after being well cleared and prepared for tbo seed, 
IS sown, in the end of Hay or early in June, at the rate of 
36 to 33 sers per bln.^ During the early growth of the plant the 
ground is kept free from weeds and the young plants are thinned, 
leaving a few inches between each, and until the crop has attained 
a good height, the ground is kept free from all rank vegetation, 
after which it attains a bei^t of 13-14 feet and is cut in Septem- 
ber-November. There are two classes of the cultivated plant, the 
female and the male. The latter is cut some 4-6 weeks earlier than 
the former and yields a much stronger and anperior fibre. On the 
stalks being cot gceen, they are dried for several days in the sun 
by being piled against the walls of the terraced fields until they 

[ Tlu M$i is 40 sqaart jaids \9m than so ssrs^ sad tbs Md end te It is SO*f4 
pefSoi, or SS*dl 1 b. sroirdut^U. 
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bl'COTno c|uitc 1u*o>vn. The cKlractcJ by rubbing tlm 

huticU OYor tho of Ibo plnnt wben tbc skjoJ is ripa fin*l is bc*i 
in t\u*. foinnb^ ]>bint, Tlic oxudiUion collcrKHl U srraped off the 
harnl^ nnil mmlo into roll^ for sale. Tbc loaves arc also pounded 
for ffiinja imd nahi. AVlicn the stalk? are *«ffivioutly dry tlioy 
nro iUs\ up into bundles nnJ stooped for ilays in tank? or 

running stroaiiH, Ixung kept under water by stone? lai*l upon thorn. 
When taken out, tliey aro bouton with \vooib*n inallot* and then 
dried in the sum The fibre is tlien peeled oft' from the thick end 
of the «Udk to the top, and after l>eing again lM*atcn and fifjed from 
impuritio? is tioJ up into Iiank< for s^ilo and manufacturo of sack¬ 
cloth for wear and for biigs. For wear, the |ieop1o simply fold Uie 
elotli around the shoulders and fasten it in front with an iron 
skewer, in the manner tlic inhabitants of tlie upper pargwnuhs wear 
their blunkoU. Hemi>-cloth is still the chief elutlilng fabric of tlio 
poorer cIa;>?os in Garhwul during the suiouior months. 

In Kuniaun, hemp is cultivatetl chiefly in Cliaugarkhn, espccinlly 
in pattis Tjakimnpur, IXir6n, Ranger, and SAlam. Tbore U alfcO 
a considerable quantity grown in paiti Baraun of the Gangoli |>ar- 
gaimbs, and in a few \iUagos in pattU Assi-CluUisi, Uchyur, Mahr- 
ydri, Qwmdes, DhyAmran, and Mulla Cliaukot. As in Garliwal there 
is much prejudice agaimt growing the plant, and it is left almost 
entirely to Uie Doms, the llajpfits considering it degrading to them 
to be style«l “houii>-growers.So mueli is this Uie case that the 
pbnse ‘ iet'a bluttyj Oom Ao/o’—‘ may hemp be sown In tliy 
house’—is one of the most common abtuive imprecations. Still 
there are soino difterences in the obloquy attached to hemp cultiva¬ 
tion, for whilst the Kliasiyas may, witUoat loss of caste, grow hemp 
and manufacture rope therefrom for house consumption, tiiey most 
abandon the manufacture of hempen sack-cloth to tlie Doms, of 
whom the KoH, Bora and Agari sections possess almost an exclu¬ 
sive monopoly of hemj^weaving. All tribes, however, can tratSc 
in the seed and to\^ and oven in the eAaiws, without prejudice to 
their social position. 

In Kumauu the sowing takes place from the middle of May to 
the end of June. In warm sitnationi the hemp is sown rather 
later, in order tliot the beat and damp of the rains may cease 

lUl 
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befove the plant sbull have time ta rein into uneloM sUilk nnd excefifi' 
ive aeeO* Daring Jnly^Angn^t tlio ground nboat the plants ia 
hoed and freah eurth is heaped up al>oni the rooh». The female 
plant ripens from ahoni tlie middle of October to tho middle of 
KoTember^ and the ninl« plenty that fields tho more valuable 6bre^ 
somewhat earlier. In Kmnauo, the situation of hemp-growing 
villages is rarely so high as in Garbw6h and a cold climate^ th^rngb 
preferred to ihat found nt elevations bcluw 5,000 feet, is not consi¬ 
dered absolutely necessary. The favourite situation for the culti¬ 
vation of hemp in Kumnun is a cool, dry, upland ground with a 
good soil and with facilities for manuring. Site^ near the home¬ 
stead or close to*cattle-sheds in the pasturing grounds of tho upper 
ranges are conseqnently chosen for the abuDdance of manure. 
Hemp is supposed to exhaust the soil, and the wheat and bsrlcy, 
which are commonly sown in succession thereto, are said to bo 
defective both in quality nnd quantity. 

When Dr. Rutherfonl held bis contract for the supply of hemp 
for the Easiludia Company's investment, he seems to have mnmigixl 
his enterprise by moking advances to tho headmen of vilbges or 
tho principal cultivators ; and should the cultivation of hemp ever 
again beconte a commercial speculation, this would seem to be ibo 
best method for obtaining success. The produce of a bin has been 
estimated at about three seers (Gtb.) of r Auras, four mu unde 
(SSOtb.) of hemp fibre, and 30-35 seers (60-70tb.) of seod, yield¬ 
ing about five seers (lOlb.) of oil. In 1314, the fibre was pro- 
dooed for four rupees per inaund delivered at the cultivator^ doors 
or five rupees delivered at Kotdwara or Cbilkiyn, ntid it would 
appear that now a price of from six to seven rupees t»er maund of 
821b. would ensure a ooistant supply. In 1340, the entire value of 
the hemp produce in Kumaun, inclading seed, fibre, and drug, was 
little more ihw Rs. 1,000^ and Oaptmn Huddleston estimuterl the 
total area under bemp in GarbwAl during the same year as only 250 
acres, yidding about forty tons of fibre per annum ; hut there is 
every reason to believe that the outiarn has since considerably 
incret^ in qxiagtity, and a rough estimate would point to 730 acres 
under hqyip in Oarhwil alone in 1880. The seed is collected to 
be need as a vegetable food, for which porpose, indeed, it is chiefly 
cultivated in the Soe and pasganahs, or to bo pressed for the 
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4*xiracti<in of li<'ini>-oil or to lie Uriml nm\ retnintxl for f^ed. Thd 
rhaynn or juicy essence is collccte-il for eN|>ortaiioii, being liardl}% 
if at iiM, used in the iiilh. It now solU at front four to five rupees 
per .soAr) nnd is resold hy the farjiier of the drug niono|XiIy at eight 
ropee.s ]>cr seer. Tlie farm of vhmixu in Knmaon ilonu during 1880* 
81 waft sfM for Its* 3^357. The h«vcS| ioOj ure dried uad rxportofl 
for iis<* in tlio vanuns prepariitioaH of l>hnng. The fihr(*s^ Uk :ilrca<ly 
notice<l, arc made inUi ro|>cs or Hack-clolli. In Kiiii>auH the &ilo 
of the untwisted fibres is more common than that of Urn or 

inaniifuctnre<I stnlT. Ju 1840, the si*od «^>ld at about tliivu ru|K.a*i 
por Muniml.niid is now worth about three Ui four rirpta^n per iiiaund, 
and in some [>IaGeft when* it ischielly for ralhiary pur[»oscK is 
even clietip'.r. Tli«^ fibre wben* it was |»riKluc«Hi ^old at from two to 
tluva ru^xa^ pel munud in 1840 nnd U now wortii from three and a 
half to four rnpei's a nmund. T1>o or boinp-idotb in muile 

up into sbiuds fi r wiviving or inUi or sacks, and tlie finer sorbi 
into titailU or bags for •%'nrying d^atr and lime. A largo saek«oloth 
bag cost Hut enuas at Alnioia in 1840 and is now worth twelve 
annas. Bags of a smalltT siae cobt aimut two riqurs per doxeii in 
1840 and are now [irofiortionniely more exjsaiKivo. The produce i« 
M> small and the demand for bags for sending potnioc!» to Uio plains 
MO great tliut ibe.^o xu'ksuro yearly advancing in price, und a consi- 
denible trade in tln in exists at lUnniagar and Kotdworj. 

Mr. J. H. Batten, in one of bis reports, gi'^es tbc following opi¬ 
nion on Uie pTOMjKscM of hemp cultivation *n Kuinaun If 
A large demnnd for iicmp, tl.e prcKliicc of tbese mountaiiM, wore to 
arise and it were to Ihscouu* generally known tliat capital to a 
Pro»|ecu ot Uic hcuip considerublo mnoant woe ready to be ex* 
iDitusirf. pended for tlio purpose of procuring the 

article, a very great increase of hemp cultivation might, be expociod 
even in Kuinaun Proper, but especially from the Chnugarkha par* 
ganob. If European eapiUj shotiid hereafter be employed in 
uicreasiiig the growth of the excellent hemp existing in this 
province, I .should certainly recommend that the nuiaus first used 
for the purpose should be on outlay of money in advances to 
and purchases from the present growers kind in&nufaoturerS| rather 
than in the attempt on the port of any enterprising individuals to 
procure land and grow hemp for themselves. Ifotwithatonding 
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thoir prcja<Iico9, I tlnnk Uuit tho pxiimplc of their neij;hbonrR, 
it* ti)o lottor nttAincil to &ny fnir degree of ]>ro^)>crity from the 
incroofto of Intdo, would roou he followoil by nmny vilingerg 
throughout Kunmnn, who now arc indifleremt to or Jebpiso tlieir 
advantAgeouA rituation for the growU) of liemp, nnd largo troet^ of 
land now waste would ho hronglit under cultivation« Tliero are not 
in Kumnnn, as in OurliwAI, many >m«to viUngos still left unowned 
ami unolaiineii; and from what 1 Imvo scon of the character of the 
l>coplo in Kuiuani) rroiter, 1 think timt atiY stranger who should 
purchase or rent land wiUiin the lK>undary of a villagOi for the 
purpose above indicated, would ho quite as liable to litigation, 
inoonvenienco with his neighbours, and prejudices against his 
position, AS hi any part of India, howe^’or populous in compari- 
son. In the cose of a<tvances and purcluises on the contrary, the 
transactions of capitalists would be coiifiacd to simple contracts, of 
a nature to whicii, if found necessary, the law is open at a cheaper 
cost, and under simpler fonus, than in most oilier parts of t]io 
country,^* Captain (now Sir Henry) Boiusuy, in a report on the 
same subject, w'rites I would not advocate the system of 
makingaihunCCS to individual cnitivators: it is not improbable that 
some ilUli^jposint )>i'rsons might create a suspicion that Oovernmont 
intciuled evil instead of good and actually produce the effeet of 
making those wliu now grow hemp discontiiuio its cultivation for 
a time ; the hc'^^t plan I think would bo to enter into engagements 
with rcsiKctablc samindurs for large quantities and allow tlicse 
contractors to make their own arnmgements. Tlie cultivators are 
quite equal to taking care of thoinsclvos in such dealings*" 


Hemp is also grown in the northern pargnnalis of Nepal, and the 

mode of cultivation there is thus dcscribod by Hr. B.H. Hodgson:— 

The seed is sown from Uarcii to April* Damp soils, comprising 

i .j . black earili,are fitted for this crop. Before 

CsUiTsUoB la fiepsi. , , . i #. «» a. * 

plonglung the field, sntncient m*annre is 

to W »pri»klcd orer »♦, tl»cn cvin{Jnting the work of the ploagh, 

tlio sceila Are to bo apriokleit, nnd Iiaving broken tho clod. 

into dmt, tlie field is to bo mode even. At .even or eifrht 

days after lowing the iceds the plants conio np, but tiudr 

rapidity of growth and tbvir siso n»d sirrngtb depend on tho 

abouduuco vf the taiiu or artiticiul watering. If the plants bo 
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r(*ry tltick, tkcy niiut he thinned, so bs to stand three inches dis* 
huico from each other. Tlicy flower nnd fruit in Sawan (duly)t 
and at the hoginning of BhdHon (Aagevt) arc in their fall growth ; 
but while yet succnlcnt and in flower they are to be ent, with the 
exception of some soixl plants, which arc not to be gathered antil 
October. It is the bark of the young bnt full-grown or Si wan 
plants (which is soft) tliat u used for making bh^mffela. Tlut of 
the old or October plants U hard and not smtnble for manufacture. 
After the plants have been cut olf at tlie ground, they must be 
phiccil in the sun for eight or ten days, or until they bo dried sofR- 
ciently. They must then be stooiicd in water for tiiree days, and 
oil the fourth day the plants must bo taken out of the water and 
peeled. Tho peeUiigs arc to be wasliod and put in the sun; and 
when quite dritxl, they aro ready for matji|mlation. Tliey are tlien 
to be torn into thin (hrends witli tho nails of the bands; next twisted 
with u spinning-wheel ({<!:'<//), and when the threads arc thus pre¬ 
pared, they are to be boiled witli ashes of wood and w*ater iu a pot 
for four hoiir^, nnd to be washed again for tho purpose of whiten¬ 
ing. Tills is the way of preparing h/umgeta tlircad, out of which 
sack-cloth is woven. One fncbio (half a karhcfia ler) of seed is 
Hufliciont for a rtgnni of land (one-fiftb of u UUhhdhi bxgha or 605 
sipiaro yards), \i'luc1i produces ten or twelve loads of bhang. 
Hoinp grows iX]uaUy well on slopes and flats, and near tho tops 
as well as on tho sides of the monntaius, if not loo low. But 
a moist rich soil is indispensable. Tlie plant attains to a height 
of eight to ten feet, and should be cut when the flower is 
falling and the seed forming.*^ For an account of its caltivatiou 
in other countries, sec Boyle {Fib. P/., 3H3). 

Hemp pret>arc>r for the European market should luivo the flbres 
laid parallel to each other and then lie siuiply tied near tlie tlilckor 
end, so ns to form heads like tiie Petersbuigh hemp, not twisted, 
plaited and tied, as is the custoui in our hills. The Himalayan 
hemps show strength, divisibilUy, fineness onJ softness of fibre— 
iu fact all tlio essentially good qualities which a fibre should 

possess. 

Ohamttropt 'HtftlanA, Wall., tlie;Aa«^, jaget^ and ihika of 
Kumauu, occurs on Bliatkot, Thukil, Dbiij, and in the valley of the 
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Sarju« Tho iibre U mod for corJiigc aitd Uie Stsitvcs fur muU niid 
baskets. Brandis, 34C. 

Oalamos Botasg, Linn.—Baihm— Ui; occurs abnndimilj in the 
Eiidtorn Ddn> in in Uic Siw&lik tract and along the ontor hills 

cni^twards. It yields tho common rattan so much used in upliols* 
lory and for busket work. Brandis does not consider <7. Jiof/leatiuBf 
Griffith, QS distinct^ Tiiiti species has also its western limit in tho 
Dohra Dun and is known tindor tho saino vernacular name and 
used for tlie same purposes. Aboni fifty buUockdoads are exportoii 
every year from the Kumauo forest division, Brandis, 5r>9« 

Typha angnstlfolia, Linn.; Var. eUphaniiftay Ro.\b.— B&ra. 
This species occurs throughout the North-Western Provinces and 
Oudh, ascending the hills in the Kali valley, and indeed in most 
of the valleys bonlering on tho plains. It is the reri of tho upi>or 
districts, and the variety elephatUina is the paderi or paleri of 
the hills. Tho leaves are much used in the manufacture of soft 
matting, and from Kumanii alone about twenty hallock-loads of the 
raw mnteriui and 3,500 pieces of tho matting are exported every 
year, 7*. latifclia, Linn,, U (ullod patera in Bijnor and kandu^Ula 
in Garhw&I, and the leaves are largely employed in the inanofuc* 
tore of a coarse matting called bortya, of which some 900 tnnunds 
are annually exported from Kninann. In fact tliese two species 
afford the chief matting materials in common uje, I am not awore 
that the leaves have ever been used for otiior piir{>osc5, Boxborgh, 
648 : Drury, F. P., IIL, 495, 

Anmdo Karka, Boxb., the karka and nat of the Kumaun 
Bh4bar, is of common occurrence in suitable localities. A, {Phrag^ 
mite$) liojtlurjhii^ Knnth., is the btchhra of Qarhwal and i\w k/utila 
and kItaUuwa of the Kumaun Bhabar, ascending up to 3,500 foot 
in the valleys. A. tiepalenm is the nal, wU^lHru, and tot^nal, 
common in the Bhabar and found at Bhirn Tub All Uiese are 
sent to the plains under the generic name ^naP and are applied 
to <MO-woTk in chairs, matting and similar uses, and the fibre of the 
flower-stalks is manofactured into rope. About 220 buUock-Ioads are 
yearly exported from th< Kumaun forest divisioo. Roxburgh, 117, 

Baofhanup MiutJa, Boxb.—Iftftya, Tha upper half of the culm 
is known as strit-mibya or strib*; the lower half os HiUha or Hirpat; 
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tlie blade twisted and bcaion yields the strong cordsgo kaoirn as 
mAnJ; the tnfty leared are called tarkctra towards Hardwiir. Mtit^ 
abounds along the banks of rivers and in sandy places and generally 
along the base of the hills from the Jumna to the Sirda and up Uie 
▼alleys to 3,500 feet The fibre is made from tlio sheathing leaves 
of the culm and forms the matorial frotn which the jartec or sacri* 
fidal thread of tho Hiodos is made. 3/iinJ is commonly otnployod as 
a tow-rope from possessing great elasticity and strength, with a power 
of resisting moisture common to few other fibres. It is also used for 
the rigging of boats, the bottoms of cots, chain, and foofiitools, mat¬ 
ting, in the manufacture of cosno paper, and as a string fur fastening 
the bambu framework for the roofs of houses, and iiidood for all com¬ 
mon purposes in ovary district. 'Hje 9%rti is used for Uiatching, a 
covering or pawlio for carts, and for chairs and the like. Under 
the names Mnd and mdnj a considerable amount of tho various 
products of this grass are sent to tho plaias. Tlic returns for four 
years from Kumaun give an average export of 1,600 bulluck-loads 
of the unmanufactured article and about 75 inaunds of the rope. 
Drury, F. P., IIL, 653. 

Sacchanun fpontaneuin, Linn., U the k4$kf or jhdn$h 

of Kumaun^ according to Hadden. It occurs commonly in the 
Bhkbar and lower hills and is found near Almoiu, whore its long- 
rooting surculi are substituted for tlie huha gmss in religious 
ceremonies by the local Brahmans. The leaves 3 deld a thatching 
grass and matting material and a fibre useful for string for common 
purposes. Roxburgh, 79. Eroffre^Hi ctfHo$urcide$ under the names 
diibh and iuta is used in the religious ceremonies of tho Hindus, 

Bacehanun faseuxn, Roxb., is a common roed of the Bliibar, 
where it is known os tiif nga (grass), and mora ; at is the of 
the plains* culms are used in the manufacture of screens and 
pens. The average annual export of this reed from Kumaun 
amounts to over 800 bullock-loads. Dnuy, F. P., III., 653: 
Boxburgh, 79* 

Baoehanm Bara^ Bo3di.i is the sarAor or sonh* of the eal^ 
montaoe tract, where it is very common* This rood is also used as 
a matting material and fof chain and the like, but the fibre Is 
inferior to that of S. JAiya, with which it it often coofoanded* 
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It IS raid) however; to be cmployrd m a tow-line in Mifxapor; and 
mnst tilerofore po^so^s tenacity and strength. Roxburgh; 82. 

Irlophonus eotfiotuili) Wulh, Snrpun eonio$H9, Tlo.\1).; 
lah^ bdlUttf and at Ahnora pan^UthltiOf only found in Uio Slwriliks 
and iu low hoi tocalitioa in the interior on i>nsG and 8t(*op slopes. 

It forms bat a sniall portion of die fibre exported to the piaina 
as Ubar or bh ilar grass. Tlie Jhtfla or n^pc bridge's ('reeled 
where Mn^oj* or plonkotl briilges cannot Is* made are chiefly formed 
of this fibre in Kainaun. Tliey are safe for men and sheep and 
last about a year; wlion the roi>es re<|iiire ri'newal. Tlie 
or bridges of a single cable bearing a transverse <^at are sojnetitnes 
made from it| and it is aUo extensively in nifting timber. 
The pnnerped portion of ilic bdtinr grass of coinincrco \h derived 
from the SpoJiopogon a^yuHi/olinKf Trin. Drury, F. P., IIL, 
530 

Oypenia TloxK} Pap^$ panporeif Noes; vwi/ui; 
grows wild and is also cultivated on the edges of inundated fields 
for the sake of its culms, which form an oxecilent material for 
matting. The culms whilst groon arc split into three or four pieces, 
which, in drying, contract so ninch ns to hring the margins into 
contact, in which state they nro woven into mats and thus y]iov9 
nearly a similar surface on botli sides. C rotumiu/i, Linn., also 
known os is applied to bUuilar uses in a lesser degrc'C. 

Uoxborgh, (18, 70 l 

baperatn anndinacco, Cyrilh, is the $li!ro of the Bludiar and 
lower faille, ascending to 7,500 fiTt. Tlic culms are nsod for the 
same purpose as tliose of mAtj, and the leaves for thatching and 
luaiting. Dmiy, F. P., III., 652. 

AntUltiriA aruudinocca, Roxb., is the ti/foA, kawpir and 
i<md4ra of the Bhabar and affords the same products as the pre* 
ceding. Dmry, /• e., 650. 

Anathcrtuai mvicattuu, Bcauv., is the putufar of tbe sut^ 
montaud tract The roots are commonly known as i<t$ or lh«$ and 
the culms as Hnk. The latter are exported from Knmaun with tlie 
sirit of tbe minj under the some name and are used for the same 
purpoeea The roots are exported for making tatties, dyers* brushes, 
and fims. Dniry, L e., 644. 
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Spodiopogoil BDgUtitoUoJ Trin.; Andropoffon involtUfiSf Steud.; 
the bdbar of the irmct from the JomoB to the S&rd^ Dr« J. L. Stewart 
writee ‘‘This grass, which is abundant in the Oarhw&l Uim&Iaja 
and occasional on iho skirts of the Siw&liks, appears t8 fofiush 
almost all the material called bibor so largely used for string in 
these parts (Bijnor). Botanists from WalHoh and Royle downwards 
have stated this to be the produce of £'nopAorum romostim, of which| 
however, only a very small proportion of that brought to the plains 
consuls. Dr* Brandis first drew my attention to the probability of 
the ordinary belief being erroneous, and subsequent inquiry has 
shown the cose to be as above stated. Tlie string is very ooaiee but 
strong, and, although there is great waste in the manufacture, exceed* 
ingly cheap. It is well adapted for boat-ropes, the rop^work of 
bedsteads and other ordinary purposes. Possibly the baUtr may 
come into play as a paper material; at least it is worth the trial, and 
probably larger quontitiea of the raw article could be got than of 
anv other fibre in this part of the Himalaya*’* (J. Agri.-Hort 
XIII., 293). The raw material is procurable for about eight 
ail nos per niaand and the fibre at four Umes that price. About 25,000 
bullock-lnmlf tivt v early exported horn the Kumaun forest divi¬ 
sion. 

Oymbopogou laniger, Dosf.; Andr<^>offon Jtsarofunisa, Tloxh.; 
is known viiroiisly as mtWya, bdn, poepa/t, dob, and plriya in 
the submontane tract. It aM^ends the hills np to 5,000 feet at 
Almora and is found slong the Sarjn as far as Bigeawar ; flowering 
in April. The culms are exported with those of tiie tnora for 
similar purposes, and the leaves are used for thatching and ooarse 
matting. The culms and leaves of C. Afarttat, Munre^ are applied 
to similar uses. Boxburgb, 92. 

Bambua.—The genera included under the common name bambus 
are sufficiently ounaerous and important to deserve epecial noUce 
here in connection with their use as a halfetuff for paperwnakiog. 
Following the arrangement of Brandis, we shall briefly refer to 
each in the order given by him in his ‘ Forest Flora* >— 

1. Arundinarm Keea—Uadden notes that the 

people of the Dfinpur pargana in Kumaun enumerate no lest 
eight kinds of ninydla or rwgdt aa it is pronounced in Garbwil, 

108 
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Hihamf kutmo^ malingo, jhAmro or;Adn^, 
gcmmff^loy mnct dom*ning4l*i^ The tut ia proWbl; the common or 
kdH-'mit^ffdta found nbondant] j nlong the Qigux ruge, nnd^ like the 
jkimfOf in much reqoeat for peoa. Dr* Fnlconer referred it to the 
genus Tkamnccalamus. The tAom it said to be the largest of the 
whole and it sent down to the plains for hukka pipes* The dee* 
nin^dla is the A. utillisfima of Edgeworth, and occurs in great 
abundance in the anowy range, especially in the upper valley of the 
Pindar* It affords excellent material for matting, bankets, fibhirg* 
rods and the like* The gor^ntnffdla is the ^ of Bisahr, with 
their cutma eighteen feet high, occurring in dense clumps of a 
hundred or more each. Brandis (p. SC2) gives to A. /alcato a range 
of ij^00*10,000 feet, ascending to 12,000 feet from the Itavi to 
Nep&l, abundant in places, gregarious, often forming underwood in 
moist forests of AbU$ Smithiana^ A. Wef^na, and Quereui sme- 
cotpf/pfto* It flowers in May and the seeds ripen in August 

S. I'hamuccalcmu9 9pafhiJtoru$f llunro— 

This is probably the Ad/t-ntegd/a of the preceding notice, occur*^ 
ingin Dfcnpur* It is recorded from Deobaii in Jannsir, Dudatoli 
in QarbwAl, and Kumaun at elevations 8,000*11,000 feet. T, 
eonerif Hook*/*, is also recorded from the Madberi poss in Knmaua* 
See Brandis, p. 563* 

8 . D^ndrce^latnui jfrfcrMs, Kees*— Bint. 

To this species belongs the great moss of the bambns exported 
as minor forest prodnee from the Jumna totlie SArda. For the 
OarbwAl foreeb, Dr. J. L. Stewart gives the following classification 
of onihambus, beginning with the least valuable :— 

1. Chkan^f {ehkan^f K.), long and thin, used for roofing 
purpose#* 

2 , lAthi or /dfAir/edr (hitAi-WAa, K.), thicker, shorter, solid, for 
walking-sticks and clubs* 

8* similar, but thicker, fr>r sides of cots* 

4. Afoiwrieo (tendsrw, K*), between the last two in thickness 
hot chiefly used for roofing pnrposes. ^ 

5* «#iv«c*o (s«nimaM,R),much thicker,sh^ hoUowj also 
ued for roofing purposes* 

6 , similar, but much longer. 
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7» Bhfrtffi ifxihaffa^ K.), tliickest of all and Ichh hollow, used for 
tent and dooly poles. Sea farther Brandis, (>. 580, 

Bambas form the most important portion of the minor forest 
produce of all the forest divisions and one that increases in 
value every yecr, but it is to the materials for half-stuif in 
paper-making which they afford that we wish to invite attention 
here, and for this purpose will refer to a paper' by Mr. J. Rbutledge 
on the subject. In his ojiening paragraph, ho writes Of 
all the fibro*yielding plants known to botanical science there 
is not one so well calculated to meet the pressing rei|uirementa 
of the paper-trade as ^ bamhu/ both as regards facility and 
economy of production as well as the quality of the ^ paper* 
stock* which can be manufactured therefrom. Grown under 
favourable conditions of cUmato and soil there is no plant which 
will give so heavy a crop of available fibre to the acre and no 
plant that requires so little care for its cultivation and continuous 
production.’* Attempts have been made in England to obtain 
from the bambu a half-stuff or pulp for i>aper manufacture, bat 
these have failed chiefly from using the plant when it hod attain¬ 
ed to some degree of maturity and the Abre bad become extremely 
dense and the external skin hard and stiicious. In this state the 
p/ocesses for softening the matorial and converting It into pulp by 
long-continued boiling or digesting in very strong solutions of caus¬ 
tic alkali at a high temperature were troublesome, expensive, and 
dangerous. Mr. Boutledge would therefore take the young plant, 
and by a system of close plantations well watered and systematical¬ 
ly cropped ensure successive growths available for preparation into 
stock. His estimate is os follows Allowing 208 feet square 
to represent one aore divided into (twelve beds each 96 x 26 feet 
with twelve paths 96^ K 8^8* wide and ode intersecting road 208' 
X16' wide, leaves a space for planting equal to 2,496 feet, ot 
29,958 feet in the twelve bads; allowing the stems to be 2 feet 
apart and (say) only 18 feet high, we have 7,488 stems, which at 
12tb each will yield 40 tons to the acre.*’ Assuming that these 
40 tons of green stems will lose 75 per cent of moisture in drying, 
we have 10 tons of dry stems to the acre, which will yield 60 per 

^Bamboo ccaiidersd is s pi^erBskiiic asterlsl« b/ T. fiouUcdge : londoD 
lars. 
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tmL, or six tons of tmbleacfaed fibroos paper-«tock boled up in 
meRbanUUa condition. It u nnoecasaary to enter into Ur. 
Boniladge's syeteor of treating the bambn for the menufactore of 
peper-etock^ oar object being merely to show that a practical paper* 
maker conBidera it possible to tom the preparation of bambu fibre 
into a profitable commercial specalation. Nothing has yet been 
attempted in this direction in India. 


WOODS. 

9be timber^prodndng trees of the Himalaya of these pro* 
Vinoes are safficiently described in the admirable work of Dr. 
Brandis on the /brset Flora of Norths Wtoi and Central India, to 


Tiaber tress. 


which the reader mast be referred for 
descriptions of those trees noticed hereafter 


and of those which do not claim a reference in a work like 


the present Me. The forests themselves will be enamerated in the 
sncoeeding chapter^ and here we shall only refer generally to their 
more valaable timber^rodacts. The forests below the hills and 
those clothing the outer spore contain $41, $i$u, tdn, and trees belong¬ 
ing to the genera Acacia TerminaliOj Anoffei$$u$, Adina, and Stephen 
fj/ne, besides the grasses popnlarly known as banibas, all of which 
are of the first importance for house-bmlding, fnmitarei agriculto* 
ral implements and boat*baildlog. From them is derived the 


greater portion of the revenne in the State forests, and omitting 
them, there woold be little of any practical valne to record. In 


the upper hills^ the conifers clothe almost every ridge and valley 
within the zone of arboreous vegetatiou, and with oaks and rhodo* 
dendrons, the box, maple and birch afford, if proper precautions be 
obaerved, an inexhaustible supply o( every class of wood equal in 
quality to that procurable in Eurcqie. The $41 of the submontane 
tract and the cedar of the hills are held in the highest esteem and 
have been much woriced in all easily accessible forests, but there are 


otheV trees that afford a timber equally suitable for most of the pur¬ 
poses to which the former ore now applied* The AaMa, 

and gosam of the submontane tract and some of the osks, the pine^ 
sprooe and fir of die bills give very valuable timber fit foe every¬ 
thing except perhaps railway-eleepers, and it will be necessary, 
should the Misting demand continnei to call on the reserve of these 



or THt iroBTB-wBSTiM noviHcn. 


818 


treei to mpply all common wuto. Tliu can beat be done hj nie* 
ing tbe iQiy on the more valuable timber^ and the sooner a mov^ 
ment of this so i is made, the better it will be for the intnre of the 

and deoddr forests, which now require rest and care. Bambos 
have already been safficiently described on a previous page 809), 
and it will not be necessary to notice them farther here. We shall, 
therefore, restrict onrselvee to a brief description of the moat ixnpor- 
tant trees in tbe forests of the submontane tract and of the coni¬ 
fers, oaka« and a few other timber trees in the hills. All of these 
have an ascertained value and are the chief sources of the timber 
supply for tbe plains* 

Shoren robuata, Qcertn.—iton^dr, $dkku (plains). Brandis, 
26 : Hook., I., 806. The sdf oocars along the foot of the hills from 
the Jumna to the S&rda and also in the D(ins. It ascends the hills 
in places to 3,000 feet and is found in the valleys to a great dis¬ 
tance inland, notably along the Sarju and Bkmgmnga. It is the 
most valuable and most sought after of all the timber trees of the 
submontane forests and from time immemorial has been exported 
to the plains. It is usually the characteristic tree of the tracts 
which it effects, and though other trees occur, the tdl piedominatas. 
Id the Pitii Ddu and other places where pure $4t foresU exist and 
thrive, the soil is usually composed of alluvial deposits, and drift in 
the valleys and plateaus and sandstone or cenglomerate interspersed 
with blue shale on the ridges. Brandis notes that the climatic cen- 
uitions favourable to its growth are a rainfall of 40-100 inchas and a 
mean temperature during the four seasons within tbe foUowing 
limits cold-season, 50-70^: hot season 77-85*: rainy seasoni 
80-88*: auiumn, 74-77*. The rdl grows, as a rule, to a height 
of 60 to 90 feet with clear stems 30-40 feet long and 6-8 feet in 
girth. Further east under Nep41 it attains much larger proportions 
and measorements are recorded of trees 100-150 feet in height 
and 80-25 in feet girth* Captain Wood has estimated the growth 
to be on an average (in the Oudh forests) 54 feet in 65 years and 
72 feet in 95 years. The wood is reddish colonred, roirse grsiniwli 
evan^bredi bard, strong, tough, and so heavy t^t it cannot b# 
transported by water without the aid of floats. The avsrage wm*ghl 
of a onbio foot Is 50-60lb.—with variations 40-69tb.—and its spsdfio 
gravity is over 1|000. Tbe transverse strength as asosrtained 
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fioin anmcrous «xp«riineats varies front 6U9 to 972. Baker found 
that a six-feet bar, two inches square, broke at 1238tb., and Brandis 
also records a number of experiments. 

OedreUt Toon*, Boxb.—7«in, tttm. Brandis, 72. The tlin isi 
not now very common west of the Rimganga oxcopt in the low 
iDoUt valleys leading into the Pdtli Dun and in parts of the east* 
eroDehra Ddn^ and even to the east of that river the reserves have 

e _ 

been denuded of most of the mature trees. The td/i attains a height 
of 60-70 foot, with a girth of 6-10 feet. The beartwood is 
^lose-grained, bard, capable of taking a high polish like mahogany, 
and when properly seasoned is deservedly known as an excellent 
furnitoro wood. A cubic foot weighs 89-36tb, and the co-eiRcient 
of transverse strength ranges from 480-5ti0. In one of Bakor^s 
experiments, a six-feet bar, two inches square, broke ut 800tb. 
Stewart notes the interesting fact that in the small family to which 
the tin belongs there are four other valuable timber-trees, only 
one of which, the mahogany AfaAc^ant), is extra*Indian. 

The others are Satiu-wood {0/Uoro^t/lon Switienia, D. (J.); rohuiia 
(Smtenia febrifuga^ Roxb.), and Chittagong wood {Vhiekra$$ia 
tabulariif A. Juss.), all of which are indigenous in Southern India 
and the last also in £ astern Bengal. The tin ranks as a first-class 
timber in the forest tariff. The‘wood of C. Hrrata^ Boyle (Bran¬ 
dis, 73) the data of Kuinana and' bastard-toon ’ of Europeans, is 
of a lighter colour than that of the true iia and is used in the hills 
for house-building and the like. 

Schleicbera kryugtr Willd.—(?otam, pousiifii, Bran¬ 

dis, 105. This tree occurs in (he Siwilik tracts and Duns, ascend¬ 
ing the valleys to 3,000 feet It attains a height of 60-70 feet 
and a girth of 5-6 feet The wood is reddish brown, close-grained, 
tough, hard and heavy, and weighs 66-7(ttb. to the cnbic foot 
It U much used for the crushers {ehimn) for oil and sugarcane 
milh, pestles, rollers, agricultural implements and carts, and all 
work in which toughneas and strength are desirable. 

DnnMrgln 8 |mpo, Roxb .—SkUhnmt riitti. Brandis, 149: 
Hooker, IL, S81. The sisa oconrt throughoot the submontane 
tsact and Ddns in moist placet on the banks of streams and on 
ia the rivera* U attains a height of 40-60 feet, with a 
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gtrUi of 6^ Rod in very rare cases op to 12 feet. The Bap«wood i9 
MgYit colonred and the heaii-wood is of a deep brovo colour, close- 
grained, hard and capable of taking a high polish. A cubic foot of 
seasoned wood weighs 4S-50tb., of unseasoned wood 64-70tb. 
The ccHefficient of transyerse strength ranges from 700 to 900, be¬ 
ing superior to nearly all other woods. A six-feet bar, two inches 
square, broke at 1,104th. in one of Baker's experiments. Suu is 
useful for all work requiring strength and elasticity, and is much 
employed for furniture, house-building, boat-huilding, carta, beds, 
saddle-frames, and agricultural implements. It is considered a 
first-class wood in the forest tariff. 

Ougcinia dalbergioidea, Benth.; Dalberffia Oc^ansnsu, Boxb. 
—iSdndaa, finnan, ehd/idan. Brandis, 146 : Hooker, II«, 161* It 
occuia chiefly in the valleys of the outer hills, ascending to 5,000 
feet and attains a height of 40-50 feet with a girth of 3-5 feet 
and occasionally 7-8 feet. The wood is close-grmned, hardi 
strong, tough, and very durable. A cubic foot weighs 57-60th., 
and It is much valued for wheels, ploughs, furniture and indoor 
household work. It is one of the firstrclass Umbers in the forest 
tariff. 

Aoaoia Oatechu. VVilld.; A/!mosa Cateehuf Linn., Af, Sundnt, 
Boxb.—A'Aotr. Brandis, 186. The k/unr occurs along the sab- 
Diontane tract and in the Ddns, ascending the valleys to 3,000 feet. 
It has been much worked for the extraction of kathf and in the 
moia accessible tracts few large trees remain. It attains a height 
of 30-40 feet, with a girth of 4-6 feet and occasionally ^10 
feet. The heart-wood is of a deep red colour, clos^grained, bard, 
tough, ebistic and heavy. It is admirably suited for crusben 
(rAdran) for oil and sugarcane mills, and for this purpose yields 
only to tlie tamarind. It is also largely used for axles, pestles, pins, 
plough-shares, cotton-rollers, wheels, bows, spear-handles and the 
like, and is one of the most valaable of the second-class woods. Its 
product, ivihj has beea noticed elsewhere (p. 775). 

TermbudiR tome&tOM, W. H A.; 7. cranulaea and eonoeso, 
W. it A.; PifitapUnt cnnulata, eorweso, and tomsn/oso, Roxb.— 
&im, Aitti, asota, s<b*. Brandis, 225. This tree is common in the 
sabmo&Une tract and the Udos, attaining a height of 80-100 feet, 
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with a girth of 8>10 feet Hie heari*wood is dark-brown^ tongh> 
itroDgi elaatic, and very darable. A cnbio foot of seaaoned wood 
weighs 60tb, Taxying from 50-70tb. The coefficient of trasi^erae 
strength is 860^ varying from 691*1^104* In one of Baker's 
experiments a bar six feet long and two inches square broke at 
SOStb. It is need for indoor household work, carriage shaAs, 
agricnltnral implements^ rio^pestles and boat-bnilding, and is one 
of {he best of the second-class woods now coming into general nse. 

Tarminalfb Ohehnlai Retz.'^//ar, Aororo* Brandis, 8S8. This 
tree occnrs in the SiwUik tract and outer bills ascending to 5,000 
feet and along the hot valleys in the inter^r. It attains a height 
of 60*80 feet and a girth of 5*10 foet, A oobic foot of seasoned 
wood weighs 54-60tb. The timber is of a brownish colonr, cloeo- 
grained, heavy, capable of taking a high polish and fairiy darable* 
It is used for famiture, indoor honsehold work, and agrienltnral 
implements* T. belerica^ Roxb*, the hahfra of the sabmontane 
tract, yields an inferior wood, of little value, though used for 
planks* 

Anogeiisni Wall*, Conororpta latifoliay Boxb.—Z)Aott- 

rt, bdklif dkdwa. Brandis, 827* Tliis handsome tree is common 
over all the submontane tract and is foond in Debra Diin, imparting 
a fine copper tint to the foliage of the forests in winter* It attains 
a height of *6(^70 feet, with a*girth of 6-9 feet. The timber is 
close-grained, of a brown colour, hard, tough, and elastic* A cnbio 
foot of the seasoned wood weighs 57-65tb, and of the nnseasoned 
wood 75-801b. The cc^^fficient of transverse strength, according 
to Skinner, is 1,820, but is placed much lower by others* From 
its elasticity, the bdkU variety is especially fitted for csu4-poles, 
axles, axo4iandles and the like, and it is gradoally coming into 
great demand as the prices of the snperior timbers have risen* It 
is well fitted for all honse-bnUding and igricultnral pnrpoees, 
thou^ said to be not very durable when exposed to moistnre. The 
barb of the bdiU variety ^ipears to be of a lighter colour than that 
of the dAotcft variety, while the leaves are amaller and it grows to a 
greater height* 

AdlU oydIft H a, H./* H Benth*; Jfmrlse eordv/o/ie, Roxb*-^ 
Bimndis, 968* Hie K^ldu oocnrs abondantiy in the open 
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plain along the foot of the bills from the S&rda to the R&mgnnga 

and less commonly westwards through the Debra Ddn to the Jum* 

na* It ascends the valleys to 3,000 feet It is not gregarioos and 

U remarkable for its trunk being often battrassed like tliat of the 

•emaL Trees 60*100 feet high and with a girth of 10-18 feet 

are not uncommon in the Bhibar. The average weight per cubio 

foot is 42tb., varying 3C‘3-49Tb. The co*efficient of transverse 

strength is about 700« The wood is yellow, smooth fibred and 

finegrained and is fairly durable* It seasons well, works easily 

and takes a fine polish, and is suitable for turnery, though some 

times apt to warp and crack* It is now much used for indoor 

household work, planks, boxes, the keels of boats, combs, writing* 

• 

tablets, gun-siooks, and agricultural implements* 

Stephegyne parrifolia^ Korth.; NaueUa parvi/oiia, Roxb*— 
KaifHf kanffoif pltaldu, Brandis, 26i* This tree is gregarious, 
though occasionally met solitary in the open plain* It grows to a 
height of 50*60 feot, though specimens of 80 feet have been 
recorded and the average girth U &-7 feet. The weight of a cubic 
foot of sea soned timber is 35-47tb., of green timber 54 tb*, and the 
co-efficient of transverse strength is 58G-683. The timber is 
durable if not exposed to moisture and is applied to the same 
purposes as the preceding* This and all other woods of the sub- 
niontane forests, except sol, susu, and $ttndan come under the 
designation ^ Kairuk/L* 

Quarotis aemecarpifoUa, Smith—ATartAn, raty. Brandis, 470* 
This species occurs at high elevations 8,000-10,000 feet* Madden 
records it at Kaini T41* It attains a height of 70-80 feet, and a girth 
of 7-8 feet is not rare. It grows slowly and gives a hard, heavy tim¬ 
ber that will not easily bear export, but on the spot is used for house- 
building, bedsteads, poles, helves and ploughs. It is said to warp on 
exposure and to be liable to the attacks of insects* 

Quereu Unuglnoia, Don.; Q. hmota, Wall—iZtany, nU-btknj. 
Brandis, 481* This species occurs at Kaini T61 and a few other 
placet in Kumaun, 6,000-7,500 feet. The word is of a greyish- 
brown colour, hard and very heavy, and is not easily worked. It 
is much liable to the attacks of a small black hymonopterous 
insect which often riddles it completely in a few years. 

103 
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QatfOQl dilAtet4, Boyle ; Q. Jlorilmnda, lAnd,^Ttlonjy it/ony, 
moru. Brandis^ 482« Thu spedea is common on the outer ranges 
from the Jumna to the Bird a at 4,500-9,000 feet. Pearson 
notices the noble forests of this oak in the ralleys of the Bh&girathi 
and Jomna rivers. It attains a height of 80-90 feet and a girth 
of 8-9 feet, and Hadden records one 100 feet in height and 19^ 8* 
in girth, '^le wood is of a brownish colour, hard, d arable and 
heavy. It is used for agricultural purposes and hoose*building 
and is considered the best of all the oaks for carpentry. 

QaercaB incana, Roxb.— Bdnj. Brandis, 488. 

. This species is common on the outer bills from the Jumna to 
the Sirda. It generally attains a height of 20-30 feet, with a girth 
of 4*^5 feet. The wood is used for houso-butlJiug and agrioultural 
purposes and ranks second to tlie preceding in popular estimation. 
Madden records Q. anniJa/cc, underthe names *phaliaut' or^phaniatf* 
as occurring in Naini T41; it is the pliaronj of Eastern GarhwAI. 

Buxui leiDperTirena, linn.; B. tValticAianaf Baillon.—Box — 
Pdpari. This tree occurs in the upper hills at 6,000-8,000 foci 
and is common in the BhkgiiaUu, Junm.a, and Tons valleys. The 
wood is very close-grained, hard and heavy, weighing 60-65lb. 
per cubic foot, aud selected pieces are fitted for all the purposes 
to which European box is appli^ 

Acer oblongum, Linn.— Pataiuflii/a, kirmati Brnn^lis, 110. 
This species occurs up to 6,000 feet in the great valleys. It i% 
used for agricultural implements and from its knots some of the 
better wooden drinking-cups exported to Tibet arc made. A consi¬ 
derable number of these cups are niudo from the knots of A. pictum, 
TUunb., which is common in the hills above 7,000 feet, and is also 
used for agricultural purposes and house-building. 

Batola Muminata, Wall.—Himalayan Birch— Puya-tidiih or 
nris, Brandis, 458. This tree occurs in sheltered places 6,500- 
10,000 feet on oil the outer ranges. The wood is close^rained 
and takes a fine satin polish. It is particularly good for panels for 
doors, and the examples in the Govern meat-house at Naini T4I 
show that it is a^vuluable acquuition for ornamental work. Tiie 
alder, known ns ^ tidisA,* is the Alma vej>alenii$, Don*, whioh 
occurs at lower elevations and is also used for house-building pur- 
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po069 and gives a fi^sized log» from which planks may he cat for 
teo^boxes and the like, ^e wood is light and somewhat brittle^ but 
takes a satiny polish like the birch. The people towards the snows 
use the htA of the silver birch {Beiula Bk^pairOf Wall.; Braodis^ 
457) for writing and pocking in place of paper. 

OONIFKRS. 

As already noticed^ the conifers constitate the most valuable 
section of the Umber^produdog trees of the upper Uim&loya both 
for quantity and quality. In many parts of the country they 
occur in unbroken masses extending over many miles and present 
a scene of magnificent grandeur unknown elsewhere. Each species 
has its own peculiar beauty, but perhtpo the wido-spreoding cedar 
with iU branches almost reaching to the ground is the finest and 

well deserves the epithet 'divine*tree* given 
to it by the old Hindu poets and still in 
common use to designate it from Kashmir to the Ganges. We 
have added Stewart’s analytical key to the cooifere and a list of 
vernacular synonyms compiled from the writings of Cleghorn, 
Madden, Stewart, and Brandis, which seem necessary in order to 
understand the very confusbg local somenclature 
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P&ltXi l<ni(ifolia,Ro:(b.—Long4eaved pine. Uadden» J. Agii.- 
Hort. Soc« Onl.^ VU., ?5 : Brandu^ 506 : Cooke^ 185 : Boxb., 677* 

The loD^leaved pine, Chir Qn Senekrit ksJiira^ or ^ milk*’), 
rWa (Senak. taralaf aftuglit**) in Kumaun ; kolMf kdan^ Main in 
Oarbw41 ; $ar<sl in Jaiine4r t th 0 n$a aboye tbe Diln ; dh4p in Oudh. 
To the west of QarhwU the name Mt or eM is ap^ed to P« 
eaeelMi except in Konior^ where P. preserves the name 

Mr with the iacUgenons affix or *$hthC (M«) 

The chir occors all through the Kotnann Division, dividing the 
Dlewibetl forest with oak, from 1,600 feet above the level 

of the sea at Sitakoti, eight miles above Deo* 
prayig In Garhwil, to 7,200 feet on the Pindar river. The limits 
at which it is found var^ much in different parts of the Hioitlaya 
between Afgh&oist&n and the Tista, and apparentljr the upper 
limit descends the farther east we proceed from Eumaan.^ As a 
rule, however, 8,500 feet is the lowest height at which it seems to 
flourish. The ekir appears to have the power of driving out all oUier 
vegetation from tlie tracts it occupies, and forests of these trees are 
interperaed ooljr with scanty underwood of the smallest shrubs. 
Hadden and Brandis note the carious ^phenomenon observable in 
many of these pines in Kumaun. This consists in4he spiral arrange 
nient of the bark and woody fibre, the coils being sometimes as much 
compressed as those of an ordinary corkscrew, and in some instances 
the stem itself is thus distorted* Straight trees are found mixed 
with these contorted specimens in the same forest in Kumaun, and 
they do not appear to occur in QarhwjJ or in the higher ranges in 
Kumaun. The straight variety is known in Kumaun by tbe term 
•epm. The wood of the straight variety is usually of a reddish white 
colour, alal is preferred for building purposes, as the other is liable 
to warp and split in working, though in the log form capable of 
bearing heavy strains. It is, however, rarely used except as fuel. 
Dr. Jaftieson titinks the crooked variety is confined to localities with 
a southern aspect and under 5,000 feet, but tbe &ot remains 
crooked and straight trees oocur in the same forest with the same 
aspect, as may be ohMrved near Qanlu and Pydrm. 

1 Reeksr ttvce tlw srper Hall la Mkim ss t,oee.aACO fatii Orlilli flm 
las Iowa UaU in BhaUe si fal. A% Fsaoat bridn en ibo Saris 

la Raaiaae. 1,100 losi sbove Ibe isa, U daseads le wlihia s Stwlandcrsd vsc^ 
ti lbs rlTor. ' 
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The forest sorrej of 1885^8 osUinatod the total area ooder 

chir as 413,850 acres in Kumaiia and 152,284 
Webber's iUTT^* , ^ ^ ^ . . . 

acres m Ghirhwm. Man 7 acres of forest contain 

20 largo and 50 small trees per acre ; but in a square mile the 

bare places bring down the averago to 20 trees per acre. Firsts 

class trees aro those haring a girtli at 6ve foot from the ground of 

eight feet and over } second class hare a girth five to eight feet; 

third class, two feet to five feet, and fourth class under two feet 

The first-class trees average abont one-twelfth, the second about 

one-fifth, and the third about ono-thtrd of the total nnmber per 

acre. This would give a total of about twelve million chir trees in 

the Kumaun Division, of which one million belong to the first 

class. 

The forests lying along the Qiunti, western Ramganga and east¬ 
ern fUmganga approximately contain the following trees * 
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Kearly all these trees grow on slopes rising from the river-beds, 
and near enough to repay the cost of cutting and launching, ^le 
trees on the upper western Rdm gangs and its tributaries are mostly 
twisted, though towards Bfingid^r they are straight and so placed as 
to be easily shot into the Bino river. Following the stream of the 
Bimganga, the north-east banka from Oarotli down to Bagri have 
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first^lasa timber eoyeriog all tbe slopes of the Badhfcngftrh end 
Gopilkot ranges, and could be easily worked into the lUmgangar 
Tbe Syiiui jangle near Cbaun Debt is one of tbe finest in Kumuuo. 
The large trees have all straight boles without a knot and with much 
red wood. Tbe soil is light, micaceous sand on loose beds of earth 
and stones, which appears to be eminently suited to the cAtV. In 
Oarhw&l there are extensire cUr forests in the valley of the Alak« 
nanda and along the Pindar from Chuding (4,800 feet) to Gw&Idam 
(4,300 feet), a distance of thirteen miles. In tbe tliree upper miles tbe 
timber is small, but lower down there are fine straight trees close to 
the river^bank, and a flat near Chiringa suitable for a timber depdt. 
All along here and up the Kailganga, for two miles, the forest could 
easily be worked. The forests on the Mandakini and Mad makes var 
rivers have l)een worked for railway sleepers, bnt in many places tbo 
timber is too remote from the river for retnoval. The forests along tho 
Nay&r and Chhipbalghdt rivers are extensive and yield gooil straight 
timber. 

In native Qarhw&l there are almost inexlumstible forests of chir, 
along tlje Bhagimthi between Sainsu, some twenty miles above Tibri 
and Bhatw&ri, a distance of fifty •five miles. There are numerous 
patches along tbe head-'Waters of the Jumna and the Tons, and the 
left banks of both rivers are clothed with one immense forest 
capable of supplying all possible wants. Oescribing these forests 
Colonel Pearson write*^ It would be difficult adequately to 
describe the enormous seas of chir forest which line its bank. In these 
the trees must be numbered not by thousands but by hundreds of 
thousands, and many of them are of huge sise.'* The lower hills 
towards the Diin and the Siwfiliks themselves contain large quanti¬ 
ties of pine, and taking the entire forest area of ihu .it is, the long- 
leaved pine may be considered tbe ^characteristic tree for quantity, 
but for quality it ranks below several other conifers. The great 
object at present is to find some inexpensive process for preserving 
it from the effects of exposure by creoeoting or covering it with a 
permanent siHcious coating. The eMr grows even in the plains and 
specimens can bo sepn at Ueemt and Sahiranpur. It occurs, as we 
shall see, in every subnlivision in the Idlls in abundance and in 
places from which it can be easily reroorod. It is often used for 
boat-buildiug, but boats made of it seldom last for more than seven 
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or eight Where dtodir can ho procared for Uie outside and 

cMr for tho inside the combination is excellent CMt is easily 
worked into planks and beams and docs well for interior work in 
houses* Tho bark is used in tho preparation of charcoal for smclU 
ing iron. Tho knotty wood is used for torches, and the charcoal of 
the burned loaves with ricc-water makes a fair ink. The growth of 
this pine may be caleulatiHl from observ ing the number of rings 
containiMl in a transvors*) section of the trunk* Of eight trcN^s taken 
as a fair sample, Mr. Webber considered the largest, nine feet in girth 
nihl 3i)i) feet high, to he 21)4 years old, and others, with an average 
girth of 5^7* ut five feet IVotn the ground uml a height of 03 feet, 
to be ]/)4 years old. Tho growth is fairly rapid, avemgingfonr or 
Hvu rings to tho inch. In the TnrdgTul \*alley a fallen tree at Kve 
feet from the ground girthed 13and at 66 feet from the groiitKl 
the girth m)a ten feet* The extreme height was 1(>9 feci, of which 
over IW le**t were clear of branches. 

Tint following table gives tlic measurcinonfs of several trees near 
Hanikhct 
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The following table shows the result of experiments made in 
Aim ora in 1344 towards ascertilning the Iran*^ verse strength of 
eAiV. As far as Ko. 10 tho distance bctwircn the supports was four 
feet, and the bars used were two inches square. From 11 to 20 
the distance between the supports was iucnvnscd to eight feet, 
the dcptli of ilie piece used to 2| inches and the breadth to 3 
inches »— 
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ilftchB. 

UO 

$14 

6 $$ 

1|1IS 
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1,0M 

$10 

940 

1^5$ 

?$4 

1 iBch. 1 loph. 
411 791 

$$cr 1»394 

6$$ i4$a 

464 97$ 

5$$ i|iai 

4$$ 644 

400 764 

490 

644 $60 

464 904 



1,000 

l«144 


M7t 

1.444 

1410 

i.in 

1466 

}.$40 

1.604 

1,146 

1,7$i 

1,144 

1.756 


v:n 


Broke 6i t knei. 

Red ooloored eod rmthtr knotty. 

lAtfe ooniw ffreined. 


Apparently the bfol ptooe^ thongh all 
were rtrj good. 

Coam grain. 

Qflita free from hnota. 

A lev email knoia. 

He knoia. 

Good wood, bat broke at a amatl knoi. 


$46 Tery eeealy and fine fralned. 


1.106 

].$46 

1,166 

1400 


The quality of the timber varies with the locality in which it 
has been raised^ tbe slow-growing timber of the upper and colder 
regions being moch better than that of tbe mpid-growing timber of 
the hot valleys, and from this fact may be derived an explanation of the 
difTerence in the results of experiments as to its strength and weight. 


Pinos O^nrdianAr Wallicfa. Keosa pine: Gerard's pine. The 
rU, rt of Kan&or; sAan^' of lower Konior: neter farther down the 
Satlaj ; ruminchs, roniunchi of Shipki and Hangrang ; roneekaf 
ro2scAa of Jnhar in Komaon: nsoro (the seeds). 


Tbe Gerard’s pine is found between Haldri and Bampa in the 
DhaoU valley in Qarhw&I, which seems to be its eastern limit, and 
locally in the upper valleys of the Tons and Jumna* It is generally 
associated with tbe cedar and is probably the scnaMbar^iaghar or 
* loaser^pine’ of Afghinist&n, tie height seldom exceeding 50 feet* 
It rarely gi^ee a larger girth than eight feet and is preserved for 
Us seed, which are ooUected and eaten and form a part of the 
thH(rhoia of the iiazars. Brandis notes that the wood is used for 
the book which supports the passenger’s seat on the eingle-rope 
•wing4mdge* Baskets and rough water^buokets are made from 
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the bark, cones are plncked before they open and are heated 
to make the eoalee expand and to get the seed out The seeds are 
about an inch long, nearly cyliudricah with little or no wing» and are 
very palatable with a slight and not unpleasant flaTour of turpentine. 
Large quantities of the seeds are stored for winter use, and they form 
a staple food of the Kon&oris, amongst whom the proverb is currenti 
‘ One Ireci a man's life in winter.' The range varies from 5,800 
feet (on the Marru river) to 12,300 feet near Suognam. In Garh* 
wil it occurs between 6,000 and 10,000 feet. 

Finns encelsa, Wallich, P. Prwee, Griseb.; P. pmdula^ Griff.— 
Lofty pine.' CW/, rAtV, chttuy to the west of Jaunsur, wherever 
P. lofujifolxa is known by the name sa//a; cMla and karcKUla in 
Oarhwal; kail and chit in JauasAr; del chiUa in Rumattn \ rdUaUa 
in Central Kumaun; Hm in Byuns; lmii$hing amongst the Bliotiyaa 
of Larma. Madden, Jour. Agri.^HorL Soc., Cah^ VII., 80 : Bran¬ 
dis, 510: Cooke, 824. 

ThU pine occurs in Upper Garhwil, on liikhoH Qndari (a spur 
from Trisul)| about Kanol near Riimni, and on Tungnith; along the 
DhauU to the Niti pass and in Byins and generally only on spurs 
issuing directly from the snowy range. It seems to he absent in 
Central and Nortli-Wcstem Kumaun, but occurs near Dhikuri. Tlie 
limits between which it flourishes in this portion of the Himalaya 
have been estimated at from 5,000 to 12,000 feet. The forest 
survey of 1865-66 gives the total area under this tree at 2,100 
acres in Kumaun and 14,042 acres in QarhwAl. The following are 
the principal localities, with the siae of the forest and the number 
and class of each tree per acre 
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The Vitilmagmnga forcata nro inaccessible except near P&nda« 
koswsT, And those along Uie Bisbiganga, Dhauli, and Kiinti rivers are 
pmciicalty excluded from the maricet by llicir distonce from ilie 
plains niul Uio difficalties of trans{>ori. Tliere are oonstdorable forests 
of tins pine near Dutmer on the Tons and on tlie right bank of the 
Bupin, and gonemlly througliout the cedar tmets and above them it 
occurs in quantity. Die greia of tlio wood is close and soft In 
working. The Mipwood is whitish and the hiiirt^wood light^brown 
and stn'akrtiV'ith red. It is in some demand for hoase^bnilding, 
tliOQgh ranking below the cypress for dambitity. It does not stand 
exposure to excessive moisture. lu the form of planks it is said to 
warp badly when exposed to Uie sun, and to become affected by 
dry-rot if placed in contact with damp earth. The highly resinous^ 
small, knotty branches arc used for torches, and the charcoal of the 
entire tree for smelting iron. The tree grows to a great size, the 
average girth of the larger trees being 13 feet. The rings avemgo 
fifteen to the inchaful the weiglitof acubiofoot isabout 25tb, with a 
s]>ecific gravity of *886. A piece of this timber of average quality, 
82 inches long and one inch square, broke with a pressure of 
3C8tb. 

Oedns DeodArs, Loiulon ; Pinu$ i>rod<mi, Koxb-^Himfdayan 
cedar—the deodJr, Hif/dr of Knmann and OarhMl; the Mon, Mn 
of Western QarhwiU and Jnun^r, where the name dtoddt is given to 
the Cuprenu$ toTHlotm: dera-^ltirii (divine tree), Siinsk. Madden, Jour. 
Agri.-Hort. Soc., Col., Vll. : Brandis, 516; Cooke, 188: Ro.xb., 
677. 

There are no natural groves of dtoddr in Kumann and only one 
large forest in Garhwat. Dicre are numerous plantations aronnd tem¬ 
ples in Kumaun, aggregating about 800 acres* Amongst them may 
be mentioned those at Lodh, Bala-Jagesar, Pharka, and the groups 
at S(ii, Rikhesar, Hankesar, Kalsia, Simalti and Ghatot near Loho- 
ghii, and Ksbetrapal near Somesar. Along the western Dhauli be¬ 
tween K&k and Haldri there is a natoral forest having an area of abdht 
1,500 acres and giving one second-class, three tbirdnirlass and eight 
fourth-class trees to the acre. At Lata on the Rishigauga there are 
about 70 acres ofitne, healthy trees, one giving a girth of 30 feet, and 
at Parbati, near theNaiiddkini and ISbatul, there are some fine groves. 
The average girth of the largest trees in these prov inces appears to be 
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tboat 13«S0 fewL Major Garatin meoaurod aomo nearMalAri over 20 
feet m girth at six feet from the ground. The cedar yieldi an oloo- 
resin aimihir to that of the cldr; tho oii b uaod in inedicine and the 
twigs and branches nre also said to possess medicinal properties. 
The great cedar forcMts of these provinces occur along the BliA- 
girathi valley and in Jauns&r^Bawar, and these are fully noticed 
in the accounts of those forests given hereafter. Dr. Brandis 
writes 

“ Tho deeddr for the first three or four years of its life grows 
slowly, attaining 12^20 inches in height with spreading roots that do 
not go deep down. In this shrubby and siunti^d state the young 
plant can maintain its existence under the shade of other t^es for 
consideruble number of years without making much progress : but 
when light overhead is given, then a leader is at once formed 
which shoots up rapidly. At a more advanced age, tlie rate of 
growth of the deoddr b determined without difficulty by counting 
the annual rings/’ Tho existing records show that the growth b 
infiuenciHj very much by the climate. In tho dry valley of the 
Bhsgirathi the rate of growth b mcich slower than in JaunsAr, 
wliero there is a heavy rainfall, so that in the former tract a tree 
takes 86 years to increase from 4'6^ to 6 feet» whilst in JaunsAr this is 
accomplished in 23 years. Within each tract abo the rate of 
growth differs considerably. Colonel Pearson noticed in the BhA- 
girothi valley a stump 6^3^ in dbmeter with only 305 rings, and 
in another part of the same valley a tree with a diameter of only 
4 feet showed 480 rings and two having a dbmeier of only 18 
inches bad 145 and 147 rings respectively. The wood in these 
slow^growiog tracts usually has a cloecr grain and a deeper colour 
tlian the timlicr grown on southern aspects and in a moister climate. 
The soil too in these tracts b generally jioor and b formed from 
the decomposition of granite, gneiss, and clay slate, and in the rapid¬ 
growing tracts the soil b richer and deeper. Isolated trees, such 
as iliose at W an, often attain a great siae. Dr. Stewart measured 
one at KuArsi in the Bavi basin, at an elevation of 7,500 feet above 
the level of the sea, 44'2^ in girth at two feet from the ground and 
36'4* in girth at six feet. Dr« Brandis records that one was 
measured at Parbani in Kunior 34'4', and that the girth attained 
by the largest trees there b 30-36*. Madden measured one between 



63S 


nryXLATAK Dtsrniera 


Nocbar and Tamnda In lownr KuntWr (In 1830) having a girth of 
3f>J foot ut tive feet froin Che groand. The tallcn rAvx/ili* nn*a«urod 
by him wa?* in tho Nju h/tr ou the Siitiuj, 250 ft^eC high, 20 

feet in girth at tho base, and more than 550 yoorn old, mid there 
woA u coiisiderahlo nniiihi'r of troc5i in the ivime fonsts more tluiii 
200 feet high. Moorcrufl measured a fallen tree on Uie ruga^ii hill 
in the Dhanli valley and found it 159 foot: another was IdO feet in 
height. 

4 

Many experimontA have been made to ascertain the transverse 
strength of (lecd^tr taken from the Punjtih, tho Gar1iw6h and the 
Kumunn forests. Tho weight of a cubic foot appears to vary from 
25 to 40tb., bnt m Garhwat approaches more the latter; in one scries 
giving an average of 37tb. A well, seasonfxl piece, 22 inches long 
and one inch square-broke nt 345tti« It had a specific gravity of 
*655 and showed eight rings to the inch. The result of eight 
experiments on Garhwfti timber mmlo at RiSrki (390-798) gave 
an average of .592. Tho rosalt of a series of ex))crimctits nt 
Almora in October, 1844, conducted by Captoin W. Jones, ton with 
timber cut in the procetling monili and ten with seasoned timber, 
is shown in the following table. In the first ten oxperimonts 
the distance between the snp])orts was fonr feet and the pieces 
were two inches s<|naro : in the second ten tho disbmee between 
the supi>ort8 wa.s Increased to eight feet and tho pieces were 

X 8" 5— 
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The timber of (lie tlffnldr U ilio most highly {prized of ull tlio 


conifors for lioiiso-huiMing, granarieSp chesU, honUbuilding, and 
Milwav Mieopers, It app^^ars U\ ho little nffectod by extromas of 
liout, cold or moHtnrc and U easily >rorke<l. Iii a climato like that 
of Kn**lmijrit appt^i^ to he imperiMhnhlc. Moorcrofk Rtntea 

that the pillars of the groat inoMjne rrcK knl hy Aurangztb at 
Srinagar hIiowcmI no vestige of decay from exposure or insccta at 
the time of his vHit, and that pieces of f/mhir from the Znin-uU 
ksula! hvidge were foam I little decayed, although oxi>osc<i to the 
nctimi of water for huir hundred years. Many of the other bridges 
stiU standing in Srin ignr may perhaps claim a greater antifinity. 
Gentrd reo.onis some timher in a honse in Uasulnr a.s being 200 
years old and as sound ns the day it was cut. The cedar is a 
f»acr<'d tree in the hills and is in inneh demand for the temples, for 
the doors, walls, and roofs. Msulden not(^ tiuit he snw some beams 
in a Kunilor t<?mpic that were s;iid to he KUO to 800 years old and 
sliowcti no signs of deeny, and though this may i»c nn exoggemtioii 
of his informants, it indicates the po])itiar l>elief. Boats huiit of 
deodar and lined with ch(r last from thirty to forty years, and for 
railway sioejx)re no othir woo<l con coinjH'tc with it. White^nts 
eat the snp^^od and but rarely attack the hoart^wood, and iieitlier 
the sap-wood nor the heart-wood is liable' to dry-rot. liamenao 
oumbers of sleepers of this woo«l have been Mippliod from Uio 

103 
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Bhdginttin unJ Jamisdr foresb daring tbo last fifteen years. The 
JauDsav forests od tbo Deohan ridge between tbe Joainu and tlie 
tons woro ostiimttHl by Culouol Pearson in B!ay, 1869^ to contain 
34,000 avuiluble Ersb-cluss trees an<l tbo Blidgirutlri foresU (oxclad* 
ing tbo Bhilai^ yalloy) 110,700 firot^las$v troos. If to ilioso are 
added the probaUe contents of tbe valleys oi tbo Tons ami Jumna 
rivers, the total number of firsWIase trees availaUe in 18d3-l>9 was 
about 300,000. The proportion of smaller trees inay I>e gathered 
from the foUov^iog esUmate ot those in the Bliagiratlii valley 

or abort S^ la girth m« 116.700 

S6Cood«clMS or 4'6'-6' •m SS.660 

Tlilrd-eltii or ^ IST.SSS 

Tourlb-olus. Mow VtT ^ ... ttMSl 

Bince 1868-69, however, there has been a great diminution of 
first-class trees to sap ply the numerous rof^ttisitioiis for railway- 
aleepers and public worlds. 

Abies SmithiaQa, Forbes ; A. Khuro^o^ I^adon; A. spinnlon*f 
Griffith; ^inu# SmitkUemty Wallich; P. Khuirott, Koylc ; Picea 
Mcrindaf Link.—tlio liiinalayan spruce ; Smithes spruce—the 
fnortnda and rrfi of Jauns&r ; kandrtf rt, rhiif rJo, iwdrow, nit 
rdgha^ kaHt kdluchilu and kin of Garhwid. Madden, Jour. Agri- 
Hort Soc., VIL, 87 : Powell, I., 504 : Cleglionrs ai\alytical key 
to the CoDifers : Brandis, 323: Cooke, 127. 

Smith's spruce, according to tbe survey, is found in the north 
of Gariiw&l near Joshimath and in tlie Dliault asd Vlshnuganga 
valleys. The forest survey of 1863^66 estlinuted the area under 
this tree in Garhwil at 26,908 acres. The following are the 
principal localities, with the sbe of the forest and the number of 
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Dr. Griffith de,«crih^ft Um Ppnicc growing abundnntly on Iho 
noiihcrn rangc.*4 of Bhuhui, alM)vo tho Icvol of tho 

son^ preferring northern and ocenrring in tnoascs below 

A. WtU/tufiu, ll is rare in SUJdm and confinnl to valleys of tho 
inner range at 8,0(M> to mixed with A* dumosa and 

s^ddoni exccoding 50 feet in hoighL It has not boon found is 
Kitmaan, and Mailden states that bo was uuaUlc to detect a trace of 
It in Dan pur, Ja)i4r, or along the snowy slopes of Nunda Devi and 
Natida Kot. Nor wero lihutJyus of Milaiu, accustomed to traverse 
the tuoantain.H, able to rcougaise the ccia<*s or dri<^ specunons. It is 
Aot mcntiua<Hl in Wobljer's survey us (Hcurrlug in ICuinauii, 
tint is said to he indigeiioiH cm Uikhali (iuduri and occurs, 
ive have seen, ia the valleys of the Nandakini and wastern ])hauU« 
On the left hank of tbe Ithsgirathi alsivo Jhala it is found with 
cedar, silver 6i', and birch on the sIo|h»s liiiving a northern as|)eot« It 
occurs also in the forentsof theup|MTjuuma andTonsaud iuJuunsur# 

The s|iriice grows to an imnienHe sizfu Webber mentions 
one on ibo Nandakini 18 feet in girth and 110 feet in height 
lludgMni rceonJ?itbe length of a fallen tren; os 101) feet mid Maddea 
gives the girtli of i4.*n tribes as varying from 13^ to 20 feet and 
showing an average girth of 10 feet Dr. Stewart iias record* 
ed ono of 21 feet, but the average girth is from H«12 feet with a 
height of I0<)*150 feet As bos been noticed, the spruce prefers a 
northern aspect, and tliis is bnt oue of many instances of the phono* 
mcnon which strikes every traveller iu the Iliinuluya, lliat of tho 
northern und north-we^tewu asjKtets heing densely wooticd, whilst the 
aouth and south-eastern are wbully or ulniot lian^ Ibiron Iliigfd, 
as quotisl l>y Madden, thus refers to tbe valley of Ih'rlianigala in 
tho Pir Panjal range SStjmngc to say the south side ^asp^.*ct) 
of tho valley is everywhere wild and drearyy while fine trees grow 
up to the very summit of tbe mountaiu oa tlie north face. The 
reason may possibly be found iu the fact that on tbe soutli side the 
re|>eated action of alternate freenog and thawing destroys every kind 
of vegetation except a few grasses.The wood is white; the outer 
part tarns red and decays rapidly if exposed to moisture, so that it 
is seldom used except for indoor work. A very dry piece ii Inehci 
long by one inch square broke at 288tb., being tlio weakest in a 
aeries of experiments of all the conifers* The specific gruvit}* was 
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on\j tliongli tlio piocc in quostion averagcnl 14 ringJi to tlio 
inch* The bark is nscd for roofing purposes and to make rough 
water-troughs fur cuttle, and the young cones form a part of the 
drug sold AS in the bax:irs. 

Abies domosa, Loudon ; Pi*kn$ dnmcM^ Don ; P« Bmnonianaf 
WAllich—Hemlock spruce of Nojwl—th.c tunffsiny of the Bhotiyas 
of Dunna in Kuiuauu i c4ain/<r/ArfW dkitp of Kepil. Mudden, 
Joum. Agru-Hort. Soc., VII., : BrAixdit*, 5^7. 

Tlie forest survey in 18l»5-CC gives (he total area in Kummm 
under this tree at 3,(i50 acres. The princil^S localities, with the 
sise of tlio forest and tlie uundM$r of trees |>cr acre according to 
elass, art> os follows i— 
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It was first disoovered by Cnpiaui Webb in 1810 and again by 
Ur« Webber iu 18&A Dr. Hooker found it in Sikkim in narrow 
gorges 00 the soutbem flank of Kaachinjinga at an elcrntion of 
between 0,000 and 10,000 feet. In the innermost rall^s the limits 
are 8>500 ond 10,500. Tlio Gorkhili name there is * or 

* and die name is ‘ eemntUnff/ One specimen 

measnred S7 feet in girth nt five feet from the ground. Griffith 
found it in Bhutan at 8,500*9,700 feet above tlio level of the sea, 
and it is said to bo indig^nons on Gos4intJi&n and Banepa. In 
Komaun, it ocenrs in Darma and about the Clilpala range at 
9,00(^11,000 feet, and here it ts called and ntUlns a 

height of 80-100 feet, with an Aveiage girth of 10-lt feet. The 
timber la white, fine-grained and light, having a specific gravity of 
«81S, bnt ft said to warp mnoh from exi>osuro. The bark is used 
for thatching purposes* 
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AbiBfl W6bbiBna» Lindley $ PiWrom, Bojio ; A. densa^ 
GriKith ; PuetA H^pltiana, Ijondon and Wallicli \ Pinut ip€ctafiHi8f 
HiiiiAtAymn Btlver-fir, 

Muddun aepAmtoB thn variety known as Picea Pin/lrotr^ lloyle^ 
front A, Wfbhiana, AValltch.^ though Uic uaino^ of bofh are the same 
in the vernacular ; rd^ha and r4o r hjh^ in Kninniin ; idittuin 
amongj^t tlu« liliotiyaB of Danna ; ttanff, dotlknui rdglutt telo/a or 
chili rdgkn in South-eastern Oarkwa] ; rhUrao in Ct*ntral Qarhwal ; 
mofnnda in Kortit-western Garhwal and Jannsicr ; r^tunfla or rai 
ialla alxiut the soureoi of the Kosi in parganohs Bunihinandal nnd 
Uaapur and on the Dudu-ki-toH range near Loliba in Unrhw^» 
Madden, Joitr. Agri.-Hort Soc.| Cal., V^II., 06 : Brandis, 588. 

Hadden thus descrlltos his Ptrea PiiulfOic of ilovlo 

# 

It flowers in April and May, whpit the yonng shoots are of the 
briglitesi green, the oM leaves Wing nearly black. The trunk is 
branched nearly to the ground, but cones are prcxtuccd only on its 
loftiest hough((. By the middle of May lha cones are nhout 3 inches 
long by ono in diameter and more or less cylindrical. As the sea¬ 
son ndvnnccs, they bncoma more ur less completely so, and of a rich 
dark purple colour. They ripen in October and November. The 
cones of P, WMiana am less cylindrical, tliickor and shorter, ai\d 
the brucUu>le.‘‘ more ronnded, scircely cmarginate, and with a 
thicker and longer apex. Tlie spinil amngeiuent of the scales 
seems ideuticitl, imd each lias the same copious supply of white 
resin. The cones of P. Pimli'ow are i>erfoctly cylindrical; the scak»s 
more proininciitly eared ; bracteoles ovni, obta^o, eroded, emargi- 
nute, the mnero of the same length os the border of the sinus.** 


This variety forms denso forests on all the great spurs towanls 

the heads of the Pindar. Sarju, eastern Ram- 
gnnga and Kali rivers : near the sources of 
the Kosi at Bhatkotand on the Dddd-kUtoU range, near the sources 
of tlie western RAnigangsi. 


Tho oAer variety is lints described as tiio Pw-ea IVMmm of 
WttHlch. 


“ Tree tall, very narrow and like the cypress. Branches short, 
thick, scrubby, and declining at the exlr^^mities. Foliage very dark 
green ; near Us upia^r liiiiU of a grayer colour. Bark somewhat 
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8mooi1t| tosiotlAted by shallow furrows int^ small squares ; yoong 
branchc^s silvery. Leaves tlm^c-quartcrs of an inch to two inches 
long, flat with three snull points, in two rows on either side of 
branches and twigs. Cone erect, raUior short, cylindrical, dark 
purple, scales broad, durk-coloured near edge, decidnoaa. Itipo in 
October. Thu tree flowers iu May, when the strobili are of a pur* 
plUh rod. Ueiuurkablo for its uprigi*! oduimiar appearance.** 

It occurs at Ibimnt on one of tlu* spurs of the Trisdl, between 

the Pindar and Alaknandaup to the glaciers, 
and on the aainmtt of l)udii*ki*toli. The forcit 


LiXidliflcs. 


survey, 18d5«t>H, gave an estimated area for Kuinaun of 18,110 
acres, and for Uurhwal of 53,280 acres. Tho principal loadities, 
with tho number of each clius' of tree per acre, are os follows * 


Looftlii/. 

Acres. 

TVw. 

i.l. i 

1 Snd. 

srd. 

4tll. 

Ob i)\9 left iMnkof the Nftaiiftkini in Uark- 

7SO , 

i 

1 

7 

S 

wll, fttCbAti Diikiyii sotlOeilAri 



1 



At btiik, Hanoi sad UliBtttl.acw tbcssaic rlfcr 

5,too 

g 

a 

s 

s 

Abore KimoU in ihe Vindsr ▼sllc/ ... 

]/>40 

• 1 

e 

7 

. 11 

1 

On the KsUesogs sod above the Tlndar .. 

MSO 

1 , 

s 

S 

, » 

On the Vinder from Gumrs VSni to Ckiidliia^ 

8,SSO 

1 

4 

4 

; ’ 

BMveea llie Pindar sod 8arju and east of 

1,SS0 

s 

s 

S 

a 

the Uintgaiiga. 

1 




i 

About bfuaaxarl 

S70 


, * 

4 

1 5 

In Ddrina, Chenddne, and njini 

t.eoo 

s 

1 4 

• 

8 

On tbe eporeof Tiingn'th.and in tho valle/a 

4^70 

« 

4 

4 

5 

of Che NighoU end naleuhhl rlvvre. 






To the ioft tenkof Ciw Alakaafuia, oaiko 

S,il70 

4 

4 

« 

S 

Filk&nta end Kttmtrl range* 




1 


On the loft bank of the wtBtera l>baaii ... 

iS.lOO 

6 : 

6 

ae 1 

e 

1 hi the upper Nt*! ••• ••• 

3»roo 

s 

1 

S 

« 1 

10 

Mdu'ki-toli range ... 

'8»eou 

1 

S 

e ' 

10 

<>d the atMiaof Vatich Chula 

S.9i0 

i ^ 

s 

7 

s 

Deo That U Agar Vattl, Kumaan 

S 400 

j 1 

s 


4 


The forests on tho Pindar could easily be worked, and that river 


can carry the largest logs with ease. Those on the Balsukhi and 
on the Mandikini, near Kedamith, are too high up to be access* 
ible. In the Bh&girathi valley, id>ovo Jhola, it occurs with cedar, 
spruce'and birch, and in the upper valleys of the Jumna and Tons 
and their tributaries is abaudant, associated with oaks. It is also 
found thronghout Jaonsar along the ridges of tlie main range and 
of the lateral spurs Md on Surkhonda near Masuri at an elevation 

■CIsiMSislacHrj Sm, eieettBftrUiaodapwarUs} seooDa,6toei Uitnl, 

t U S f and lourtR, uoder S feel. 
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of 8,200 feet* It occurs on the Jii'*ki*toIi range in Central Garh- 
w4l at 7,500*10,000 feet and ou Tungit&ih up to 11,200 feet. 
Brundis notes Uio limits in Jaansar, Garhwal, and Kumaun to be 
7,5U(V13,000 feet; it nearly renchos the latter elevation in the Mun* 
aykri district und in the Nand&k valley ceases at 12,000 feet. 
Griffith states that it fonns vast forests at 12,000 feet in Bhut&n, 
below the belt of rhododendrons, and in Sikkim, under the Gorkhkli 
name * gobri^a^talla* and the Dhotiya name ^ dUniffBhirxff* it occurs 
abundantly in the zone l^TOCKl 1,500 feet. The limits in the south* 
ems flanks of KancUiiyinga and crests of the inner sul^Hunilaya 
are 10,000-12,000 feet, but in tliu inner valleys and rearward ranges 
9,000*13,000 feet. In the north-west Hiiuilaya, it thrives best io 
cold damp glens with a north or west as{>ect, and in such places, 
according to Brandis, constitutes alone or associated with the Alpine 
birch the upper forest belt The stlver^flr attains a height of 
120*150 foot and an avengo girth of 9-15 feet, though specimens 
exceeding 20 feet in girth have been noticed. The wood is white, 
soft, rattier coarse-graioed and ino^torous and is not much esteemed. 
It is not durable when exposed to moisture or the sun and is chiefly 
used for indoor work, though in dry climates where better wood 
is not obtainable it is split up and used for shingles. A piece 
22 inches long and one inch square broke with a weight of 8791b. 
The specific gravity of this piece was *491 and it showed 16 rings 
to the inch. The following table shows the results of some experi¬ 
ments on the transverse strength of the sUver^fir made by Captain 
W» Jones at Almora in 1844. The distance between the supports 
in the first flvo experiments was four feet and the pieces used were 
two inches square. The distance in the last five experiments was 
increased to eight feet and the pieces used were 2^ inches in depth 
by 8 inches in breadth :— 



Bpeolflo Wfisht ptodne- Brsakiof 
ararity. Inf dsAseliw) of 



I lash. 




Sit 

•SO 


140 


-SIS 


l.tOS 

)«0S4 

904 


Broks St s knot oas foot ftoa ihe scatie. 
Broks taddsnifi no flaws pero^UWsi 
dsflectloD {lbs. 
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specific 

Weight produc¬ 

1 Dtcnking 

Romnrks. 

ararlty. 

ing deflection uf 

weight 


• 

1 inch. S inchen. 

m 



344 

ais 

740 

I Broke gradually; all rery molot ati*l 

*4S| 

614 

944 

1*004 

S aoft. 

•4H 

678 

740 

7S4 

Uroken at a k&ot. 

*458 

414 

S44 

sso 


*4SS 

400 

744 

9G4 



OapresflUB toniloaa, Don—Hiiii^Uayan cr|»rc.<«—5rrmi, 


Kitmnnii otul Oarhwitl ; rdi N:iini Tii! ; /e(/firi of Jnttn:<^tr ; 

tcl Ihe \vc:<f null townnls Runin it is cnllcil (frotfdr; aiu! the nnuic 
is I’ivon to txceUa, Muddi^n^ le.: Brnudis, iSS, 


Found in ClmudAns, Nntut T&l, nnd of r^iiinrknbl« siso nonr 
BAmni and Wun gn the Kuilgnnsa in Qurhwui, nnd fruin Jofthinintli 
to N(ti» The forest survey of 18C44)5 estimates l,20t) acres of 
cypress in Kumuuu nnd 4,1>38 Acres in Onrluvnl. Tlio principal 


localities^ with the numlier of tre<*s in each, aix* as 

follows :— 


♦ 



Tnrt, 


Locality. 

1 

Aerca. 

1 

Ul. ^ 

^ Snd. 

1 

Srd 

1 

4tU. 

1 

Right hank el Che NandSklni near R^mni^ ' 

! 

1 

' i' 

4 

10 

U6nf| Biira, Barkimai 8hlk» AH Buklyel 
and Wio, near tlic eource of the Kail* 

SSnga. 

4ol 

9 

1 

1 


4 

4 

On the Katlganga anil at Ketha ind Mai* 
kh^« on the Vltt4Ur and higher np. 

S74 

3 

4 

6 

4 

Kaar rtatukcewar ea the Viehnngaiiga^ 
a difBcuU rlvar. 

ISO 

eee 

S 

S 

4 

On the left bank and ocar the slepea of 
Taniba Deo. 

1,7S0 

1 

9 

9 

1 4 

In the ra'Iey of the weeurn Dhaoll, from 
SaiMtwheta to Mattrl. 

MU 

1 

1 

1 

9 

4 

4 

Near Tor ig T4l ••• 

100 

s ' 


4 

4 

KMnl T4i 

140 

1 ' 

4 

4 

4 


In north-eastern Kiiinmun, it occurs along the Kulimundi rangCi 
separi^ting the BAmganga from tlie Gon^ but is apparently wanting 
in north-western Kamaun. The older trees in a fuvoumbleclimate 
grow np in a slender colamn like the TKe2*frt(;no»and, except that 
tile foliftge is a yoUowlsh grecn^ considerably resemble it in its 
sombre colour and coluiimar ap|>earance. Hie tliick con tor toil 
boughs also give it a rough apt>eurance. At Naini Tul the boughs 
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with a sootbern aspect are fuller and more regular, giving the tree 
1 lop-8ided appearance. The cypress occurs also in the Bbigiratb! 
valley and along the head^waters of the Jumnn and the Tons, and in 
Jaiins4r-B4war on tho Lohknndi and Moila hills and below the 
Karama peak. In Munsyari it occurs at 7,000-9,000 feet; in 
Kaini Ti\ at 6,500-8,000 feet and in the valley of the western 
Dhanli it abounds from 7,000-8,000 feet: after leaving the oaks, 
elms, hornbeams, the wood becomes entirely cypress, and from 
summit to base of tlio mountains no other treo is scon. The 
larger trees not unfroqucntly attain an enormous sire, some of 
them having a girth of 27 feet.** Major Qarstin measured one 
at IV4n over 38 feet in girth and several were over 20 feet. 
Madden writes “ Tho famous cypress grove at Ming, four 
or five miles south-east of Joehimnth, stands on the north¬ 
east aspect of tho mountain at 7,5(K) elev.iUon, snirounditig 
the temple of Chaiidika l)cvi. Most of the trees are 12-16 foot 
round : but there is one 27 feet, measured flush with the ground 
on one side, 10 or 12 feet above it on the other : it is branched 
nearly to the base with enormous root-bole embracing rocks and is 
probably not under a thousand years old.** The cypress* has an 
average height of 60-120 feet and an average girth of 6-12 feet 
These measurements vary much with the position and elevatioo. 
Above Maliri, in the Niii valley, it is so dwarfed as to appear a mero 
bush, and iU limits as a tree in Garhwil may be set down at 
4,600-9,000 feet, but when introduced, it flourishes consider¬ 
ably lower, as at Hawalbagh (4,000 feet) and Diw*4ngiri (2,000 
feet). The wood U hard, tough, long-fibred and of r reddish colour, 
and was formerly extensively used for house-building in Naini T41. 
Throughout Knmaun the timber is freely used for indoor work,, and 
there is apparently no religions consideration prohibiting its nse, but 
to the west of the Tons it assumes the name deoddr and is solely 
used for incense. Hie timber when used is considered very dur- 
rable, but too flexible for any position where great weights have to 
be sustained, and for this purpose oak is preferred. A piece 22 inches 
long and one inch square broke at 432Ib.| it bad a specific gravity 
of *695 and showed 18 rings to the inch. C. sempemWns, Linn., 
is occasionally cultivated in gardeus in Kumaun at low eleva¬ 
tions* 
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Juip^ru commonii, Ltoti. VarietieB alpina^ Mna; ground 
cyftm I padma and parpit^ of Niti $ fhurpfmja of the HAna 
valley ; Ihila of By&Qfl| bat H. Strachey ntuiies the IMila of ByAns 
J. relipiota ; the eMchiya of Milam. Hndden, Jonm* Agri.-Hort* 
8oc.y Cal.) VII*) 153-5 : BrandiS) 535. 

It 15 found on Chitu Bin&yak (10,500 feet); at Milam and Tola 
(11,000-12,000 feet), Bampa, Mal4ri (10,500 feet); JeUin (0,000 
feet), and Rimkim (14,000 feet), on the glacier-moraines of the Visb* 
nuganga, west of Mina and in Kunior. It is said to be osod as 
one of the sources of incense and rarely attains a height of more 
than 7-8 feet with a stem 18-24 ixK-hes. It is used for fuel in 
Johdr. The aromatic berries ore added to spirits distilled from barley 
and are also exported to the plains under the names ttA/ciU, 
and are used in medicine os a siiinulaiii and diuretic. 

Jonlperat recunra, Horn.—Weeping blue Juniper; the betur, 
lAedaray jitora, pcipal, aru and opara of Kumann and Garhwft]; 
the of Milam ; podbnnk and pdtfia of By4ns. Brandis, 538. 
There are two varieties ; one with aente spreading leaves, found 
at 12,000 to 13,000 feetthe other with imbricated cupressiform 
leaves and eatending to nearly 15,000 feet It flowers May* 
August and the fruit ripens July-November. 

It occurs beyond Milam and Kiti (to 15,000 feet); in the valleys 

of the Dhaoji (lower limit, 9,000 feet), Vish- 
Duganga and Kodirganga, at Ptndari and 
most other glaciers. Hodgson found it on the BhAgirathi at 12,914 
feet, and describes it as having there the form of a large creeper, 
not a tree; some of the branches were 6 inches in diameter and of a 


LocsIiUee. 


coDsidereble length ; in some places they were above the spongy soil 
and in others below the snrfaoe. The wood is of a red colour, has a 
brittle and soft grain and the characteristic odour of the pencil 
cedar. It is one of the sources of incense and is apparently the 
thelu or t^ln of Basdhir. It is used in the manufacture of the 
yeast ^called Mmaf which forms an adjunct in the preparation of 
spirits from rice. The yeast is n^e by moistening coarse barley 
flour, which is formed into a hall and covered all round with the 
leaves and twigs of^ juniper. The whole is then closely wrapped 
up in blankets kept in a warm place and allowed to ferment, which 
usually takes place in three or four days. 
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Jnnipenu oxcelsa, H. Biob.—HimKlayaa pencil ceder— Skw^ 
bntitf ihukpa of Tibet; dktSp^ padinakf sirgi of N.-W* P,; 

padmak of Milam. Miiddea^ Joum. Agri.*Hort 8oc., CuL, VIL, 
138-146: Brandis, 538. 

Tliis is another of the sources of Tibetan incense. It oconrs at 
the upper limits of A, Webbitina 1,500 feet) beyond Mi¬ 

lam ; at Jelam on Um Uhauli (0,00d feet) and iutlie valley of tba 
(jirti. In Nepal it grows to u height of 00 to 80 foot, and is tbera 
a fine large tree with dense branches of a dark colour and close foli¬ 
age. In Sikkim it falls to from 15 to 20 feet. Hooker notes that 
the Sikkim tree lias a scaly bark ; the heart-wood is red and odorouSf 
and the leaves are quadrifariousiy imbricated, and the wc^ ia 
burned as incense. The juniper is often confounded witli the cy¬ 
press ; the former, iliough the ultimate ramifications arc vory nnmor- 
oiis, has them much shorter and less pendulous than the cypress^ 
and the green is more brilliant. 'Plie leaves are closely imbricated 
in decussate luiirs, sumewhnt obtuse, with a central gland or raised 
Hne on the hack ; four-ranked and imbricate ; or slender, acata» 
disposed in threes and bjwcadlng. The fruit ripens in Beptember^ 
October, of a purplish blue colour, the sisee of a small pea, one or 
two-seeled, with a strong aroma when braised. Tlie tree does not 
usually attain any great height, seldom being more than 15-30 feet, 
with a dispropoitionately thick stem 2*5 foot at six feci from the 
ground and often 6-8 feet and in some cases tnucb more. One at 
Sdngnam girthed 13 feet at 5-6 feet from the ground, and Brandis 
mentions another in Lahiil with a girth of 33| feet and only about 
the same height The pencil-oedar occurs also in the valley of the 
Jadh-ganga at over 11,000 feet, and was first found there by Captaio 
Herbert Some logs of this valuable wood have been removed and 
exported by the Bhigirathi river to the idains, but in the hills it is 
only used for fuel or incense* 

Taxoa baecata, Linn.; 71 nuct/rra, WalK, T. Wcdlickionaf 
2ttec.—Yew— Thaner, Kumaun; /det, Sor $ iiAure, By&n/k Hodden^ 
Joum. Agri.-Hort Soe., OaL, VII., 15$ : Brandis, 537. 

The yew is found at Bi'da Jagesar, 5,000 feet; Pdy^lAni, on 
the road to Deo Ddrm, 6,500 feet; on Thukil in Sor i Kanol on 
the Kaodikini ; Cbdla in Cbauduns; Laduli ghit on the Naydr 
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(7,000 feet) snd ne*r TtijigD4th, but is indigmona onlj on the 
spurt from the snowy ntnge. It occurs with box end cypress in 
tike Bh4girstbi ▼alley between Bhatw&ri and JboU and along the 
bead-waters of the Tons and Jumna. GriiBtb notes its oocarrence 
in Bbutin between 7,100 and 9,800 feet, and 8,000-9,000 feet would 
seem to be the limit within which it Boorishes there. On the outer 
langes in Sikkim it does not descend below 9,000 feet, bat on the 
inner ranges it is found as low as 7,000 feet, and in Bashhir Madden 
has not seen it below 8,000 feet In Gorfawol poor scrubby speci¬ 
mens aaoend as bigh as 11,800 feet at K6d4m&tb and to 11,000 feet on 
Ttmgniih. Hoffmeister records a tree near Gangotri, 15 feet in girth, 
and DnHooker notee one of 18 feet in girth on Tonglo in Sikkim; but 
the avenge girth is not more than 5-8 Ftet and height 20-80 feat. 
The sap-wood is whitish, but the heart-wood is heavy, oIoso-gtatDed, 
and eminently fitted for turnery, taking a very high polish. The tree 
is held in bigh TeuenUon and the wood is homed as iucense and the 
branches are carried about in processions in Kumauo. The people 
of Ladik import yew-baric from Kashmir and use the inner part 
dried and prepared as tea or for mixing with tea and as a dye. 
The tree is there called nnuffha and the bark The lesves 

(6trmi| are exported to the plains and are need in medicine and 
the berries are eaten by the poorer classes. JThere is little export 
of the timber, which would seem to be well adapted for shafts and 
the purposes to which its Earopeau represeatative is applied, if it 
oould be procured in sufficient lengths. 



CHAPTER X, 

Economic BoTAmr^ccnimti^t 


COHTBNT8. 


FotM hUlory. Onslsg Ux» BouodMj ditputci. GoTemmeat foMte. 
Xnm«un forert^dlTUioo. MftiiU T41 iomWdWitloQ. RAnikbet fomiHilritloa. 
Oarhwil forestsIriiioo. Dehr» l>ua OaagCi (BhiglrMhi) 

divUlon. Foroit ai (h« hMd of tbeToMAAd ihoJanoA. Jouatir foreii-divitloo. 
BhecA euUlrxtlon. ClRChoiu. Tollow^troo. 1pocacn>ah>, Cork-oak. 8weH* 
ehMinut. Corob. Mcoqoit ood oiboro. Toa. 


From time immemorial^ the foresU along the foot of the hills to 

which alone any fiscal value pertoinect oa 
well as those within the hills were consU 


Forcil bislorj. 


dered the property of the ruling power and as such invariably 
formed a source of revenue to tlie State* The most simple mode of 
realising this revenue was that actually adopted by sabjocting the 
products of the forests to a small proprietary due in the shtipe of 
duties payable by the exporters. The products consumed witliin the 
hills by the people themselves were, os a rule, too inconsideruhle 
to be taken into account and where exceptionally large, as in the 
case of fuel for smelUng ores, were included in the revenue demand. 
These duties on ordinary forest produce were collected at stations 
along the foot of the hills, whilst the duty on catechu was fixed at 
so muoh per kiln and was paid by the manufacturers. For the 
first Uiree years of our rule the forest dues were leased with the 
transit duties on merchandise, and on the abolition of the latter 
sonree of rev^ue, Ur. Traill was anthorised to farm ont the forest 
dues or ihi<A-Mns and ihifA mahdis os they were colled from their 
principal items kdth (timber), bdns (bamboos) and Aath (caUchu), 
to the oomindirs of the parganahs in which they were collected.^ 
The revenue from this scarce in 1818*19 for KAIi Rumaun, Chau- 
bbatnsi, Chhokhita, Koto, the Pitli DAn and Udepnr amounted to 
Rs. 8|800, os compared with Rs. 8,841 in the previous year. The 


I From Gocuulitioaer, 141b Ssptmbcf, UtS. Tb Ceamlssioiiitr» tsib flsptea 
kcr, 1814. 
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following Ubio show8 tlie collvciiom in sonat rupees for nine jreara 
under the now system 


Ycti. 

I8ie-is 


isis^to 


iaao*»i 


lasMt 


lUf*S3 


Bt. 

{ Rumiun ^ t»S44 
G4?li»a 5SS 


I Rumean 
OerbvSl 

i KitmMD 
OarhwU 
# 

I Rum^un 
Ovhwii 


3,S17 


— [u 


XniTMn 

UarhvU 


4,ose 

$]» 

• 4^79 

M4 

. t.Me 

« 934 




Mas 


4^ 


6^ 


4,909 


Ycmr. 

1499*94 


1494*97 


1497-94 


1494-94 


i Kamsm SjTaa 
Usrhvai 1,944 

S KaaMD .• 9,944 
Gerbwil ... 1,100 

( Ka euQ 9444 
"'lOsrhwil 1,941 


Gerbwii 

Ka euQ 
Osrhwil 


i Run) Min 
Gnrhwil 


1,100 

9444 

l>34l 

9,490 

1,404 


7,101 


4,444 


^474 


4,094 


In 1824} the collection of tlieae dues was intrusted to the 
tut)lorities of the MuradAb4d and Baroitly districts in consequance 
of the difficulties regarding boundaries that had occurred^ but in 
2826 the duty of collecting them was reatored to the hill-districU. 
In 1828} the forest dues were leased to the farmers of the ch'»r6i 
or grasing-tax at the same rate, as it was found that the two could 
not be then usefully separated* 

This grasing-tax was one of tho many miscellaneous items of 
^ ^ ^ revenue that descended to the British from 

former QoveminenU. From the earliest 

4 

times, the landholders in the hills were all subject to a tax on their 
cattle known as ffkik/wr which with other ces.^ was abolished st 
the first settlement.^ The practice of collecting these dues, whether 
for tlie Government or for the laudbolders, extended to the Bhubar 


and TarAi and was continued there under the name 
but the cattle of the hilUoien were exempt from this tax, which 
was levied chiefly on the cattle of the villages in the plains that 
came into the forests during the hot season. During the two 
or three years succeeding the conquest the number of cattle pro¬ 
ceeding from the hills to the BhAbar and TarAi was not so great as 
to render sny cess on them on object of interest to the Government, 
but the soenrity afforded by the abolition of the old rural guard 
(cAutiUddn) system jnd the introduction of an efficient police led 

‘lb Board, dated latb iatj, 1S99. TbsM osasaa vm ealiad ghtkkar, orAer, 
and la lbs hllla and ware iarniad eui aa /r9d^ and under the Hcrli end 

Mnfltia la the BkiAbar wm sailed doaur, from the or wootka bar W which 
tbc «m tied at alfht, aad each ol vhlob paid eat kuebebs sor ol ghi aad 

tear plea a rear. 
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to incTMisod mort to the plains. It iraa theraforo rasoWod in 
182S to ^object all cattle sent to pnie in the Bbtbar and Tar4i to 
a uniform tax of three annas for each femalo buSatO) two annaa 
for each cow, and one anna for each bullock a year* The farm of 
this tax for the year 18Si*23 was giren out in three leasee, aggre* 
gating Bs 8,077 per annum. The unsettled state of the boundaries 
between Kumaun and Bohtlkband became a fertile source of di^ 
pute between the farmers of this tax for the hill and plains portions 
of the submontane tract* Many of the bill-men haring made their 
arrangements with tite Bohilkhand fanners paid the duties to them 
and were again called upon to pay by the hill farmers, who oloiined 
the right to levy these dues in all places in which the ehaukiddan 
cattle dues had formerly been collected* In 1823, the cattle 
belonging to the Kamlns, Sayiaas, and Thokd&rs or head-men of 
parganahs in the hills and to Padb&ns or head-men of villages in 
the Bbibar and those belonging to permanent residents were 
exempted from these dues. In 1826, the boundary between the bills 
and Bohilkhand was finally amnged and separate farms for the 
grazing dues were established* The principle on which the colleo- 
tions were made was that the farmer witliin whoee jarisdietion tiie 
cattle-pens were situate was entitled to collect the tax* The does 
were very rarely collected per head, the plan being to oount in each 
gotk or cattle-pen the agaU or dma$y that is the wooden bars to 
which the cattle were tied at night* The customary rate was to 
consider each ag^l as containing eight baffaloes and eight cows liable 
to a tax of two rupees. 

To make this point in the history of the management of the 

. forests more clear, it will be necessarr to 

Boundary dixies* ’ ^ 

earlier years there were no exports of any value from the portion 
of the lowland tract lying below the chain of custom posts estal^ 
lished to levy the export duty, and it was thought that no difficulty 
could arise in regard to the colleotimis made there, bat the unset* 
tied state of the boundary between the Bhibar and Tarii and the 
oonflioting claims of the landholders of the frontier viltagM, both 
of the bills and of the {dains, soon led to innumerable oomplaints 
in which the district authorities on both, sides found ibemselvet 
partisans* The records show a voluminous ecrrespoudenoe on 


refer to tbeee boundary disputes* In the 



848 


BmXLATAK D1STB1CT8 


this sabject extending over several years. Early in 1819^ 
Mr. Traill reported on tlie encroachments made by the aamin* 
d4rs of Bilhnri on the forests lying along the foot of the hills 
now inclodcd in the Tat lodes Bhal^ar. This tract was valuable 
to the hilUmen as affording them pasture for their cattle daring 
the winter months when the gross in the hills dried np and 
became useless for fodder. During the Gorkhili rule a joint com¬ 
mission had been appointed by the Ncp6l Qovemment and the 
Naw&b of Oudli to settle these disputeS| and the Sonilia n&Ia was 
6xed upon as the boundary between the two states. Hie hillmen 
hod alwoys occupied the jangle to the north of this boundory and 
Were auxions to undertake the cultivation of the portions lying at 
the foot of the hills which had recently been taken possension of 
by the Bilhari landholders.^ It was agreed that an attempt should 
be made to*setUe Uie disputed boundary on the basis of Uiat which 
existed in 1802, when Rohilkhand was ceded to the British, and 
that advantage should bo taken of this arrangement to demarcate 
the whole line of boundary between iludrpur and the Nep&l fron¬ 
tier* The difficulty was much enhanced by the claims set up by 
Major Uearsey, who, in 1814, bad purchased the entire taluka of 
Bilhari at auction for arrears of revenue and now demanded posses¬ 
sion of a portion of the Kumaun Bhabar, on llie pica iliat it belonged 
to the lowland parganah. A commission was appointed to investi¬ 
gate these matters, and it was at length dccidiHl tliat the Saniha 
nala bad always been, and should continue to bo, tbe boundary 
between Uie hills and Uie low country.* Tbe collection of all dues 
was handed over to the plains authorities, but, in 1826, was ag:iiR 
intrusted to the Commissioner of Kumaun. 


* Board, da t ed Stb Fobroary* IStS. 
FiOtt Board, dated sth Febroorx, ISIS. 
He OoUsetof, Bsrollly, dated let March* 
1010 , 

FroM GolleeSor, Bareilly* deled sth 

llssebi* ISIS. 

Te Golleeftor* BereUly, deled SOth 
Merea. laif. 

?ro« CelUeior* BattUlr* dated sath 
Msfeh, ISIS. 

To Colleetet* Berellly, dstad Sth April* 
lilt. 

Fiom OsUeetet* BaseUIr* deted lOlh 
Aaril, ISIS. 

Te CMIeotor* Bareilly* dated llh Ke* 
remher, ISIS. 


From Cel lector* Bareilly, detod ISth 
Horemher, ISIS. 

To Collecu>r> ISeielllr* dated S4th No* 
ret&ber* isis. 

Froa Collcetor* Berrilly* deted let 
December* ISIS. 

To CoUoeior, Ber^ll^* deted SOih Peb* 
niery, ISSO. 

Pros Collcetor, BarelUr* dated S4th 
Pebraefy* ISIS. 

* From Boerd, detod tTih Joos* ISSO. 

To BoeM, dated iSth July, laso. 

From Board* detoi) 4tb Anguet* iSSO. 
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Tlio first notice^ thftt I hnvo been ebie to diecovor in regard to 

the reservation of forests for Qoverntneat 
Oormment fores It. , . -- • i p xx. 

use alone occars in 182^4 The whole of the 

forests bad always been recognised as belonging to Governmenti 
and any part of tliem could tliercfore be appropriated to the ex* 
elusive use of Government witliout tbo slightest infringement of 
the rights or claims of a single individtial. Mr. Traill reoom* 
mended the reservation of the ihaplas or terrace land immediately 
adjoining tho lower range for the timber and batnbus retjnired by 
Government, whilst the extensive forests below it should sUll remaiB 
o)>en to private individuals. A proctumaUon was Usoed in 18S6| 
prohibiting the cutting of idl within the reserves, which wore at 
once cxcludcil from tbo lease of forest produce^ and th.us the 
system of Government forests eomiuenend. In 1628, as wo have 
soon, the lease was fixed for four years, but in 1831-32 I find the 
total forest revrnuo nniounted only to Its. 4,328, of which 
Its. 2,1)23 were realised in Kumaun and in 1832-33 it reached 
Ti.< 4,437. of which Rs. 2,932 were collected in Kumaun. No 
Rftempt was niatle to enforce any system of conservancy and the 
old system of leasing out the forest dues to contractors continuod* 
In the re|K>rt on the seUlrmont of Garhw&l in 1840, Mr. Batten 
remarks that large portions of wa^to lands, including whole ranges 
and tlmir vast forests, were included from oldon fimo in the bound¬ 
aries of the adjacent villages, though not in their recorded area. 
No change in this nominal allotment of waste was then attempted, 
as such a division was found useful in assigning separate tracts for 
pasture for the cattle of difTeront villages ; but, at the same time, the 
inhabitaots of the villages within whose area these tracts of waste 
laud wore nominally included were prohibited from levying any 
grazing dues unless it had been a custom of immemorial date, and 
even then the burden of proof rested on those claiming the dues. A 
similar clause was entered in the lease given to the bead-man and in 
the several agreements signed by the shar^olders in the village. Mr* 
Batten further states that his report* should be considered, in a measure, 
declaratory of the principles on which the settlement was formed, 
and adds :—therefore take this opportnnity of asserting that the 

* To BowO, dsA«d stoS Joao, ms. To Collecto?^ BorslllX, diteJ tSih Bsplm* 
ber, ISIS. «But. Rumsoo, 1»5,ses. 
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fight of GoTeniroont to mU the foresU and msto lands not included 
in the assessable area of ibe estates regains whoUj unaffected by 
the inclusion of certain tracts within the boundaries of Tillages^ and 
no one has a right, merely on account of such inclusion, to demand 
payment for the ose of pastore^groonds or for the permission to cut 
timber and firewood. Neither does such inclnsion interfere necea* 
sarily with the right of Goremment to accept offers for clearance 
(naad&od) leases* Botas ordered in the case of the Taiii forests, so in 
the bills (where, too, claims to proprietary rights are rare), the inhabi- 
tanta of the Tillages most adjacent to the tract, or having it recorded 
within their boondary, should have the first refosal of such leases.*' 
• In his Eumann report Mr. Batten distinctly states that these prin* 
oiples apply equally to Kumaun. 


In his report on the Kumaan Bhihario 1846-47 Mr. Batten 
gives the revenuo from the hiih 6dn# and fhirai mahfils as foU 
lows 


NsaM ol psiii. 
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9,699 
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Tbut 

lei 

9,766 

5,975 

18,799 


He states that though the ihjury said to be done to the reserved 
Government forests was somewhat exaggerated in some places, the 
Government rights had been suspended and id others the older trees 
bad been removed, and recommended that steps should bo taken 
to preserve the few patches of old $dl that remained and the young 
Stitt plantations. In the eastern Bhibar cultivators were allowed 
to clear the ground and sell the timber. The restriction as to cutting 
sdl in the thipla$ or plateaus of the lower hills which was issued in 
1826 had been removed, when Hr. Traill saw the forms falling in one 
after the other owing to the scarcity of M in the lower sites. In 
th^ Kota and Cbhakita Bhfibar the faimeis were allowed to cut 
down and sell the $61 timber which is there confined to the 
loi and does not occur also in isolated patches in the plains as it 
does farther east. In appendix A. will be found a list of rates 
according to which fanners of the forest dues in Kumaan were 
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SQthoria<Ml to collect from the oxporlore in 1847^ and we ehoU now 
proceed to describe the forests u they now exist. 

The 8ab-Him4Iaynn forests of the Kuroaun and Gsrhw&l districfai 


8Qb-HlttUler«a toretU. 


extend from the Ganges to the Sirdt^ ooTer- 
ing the lower spurs and ridges of the Himi- 
laya and running down some distance into the Bhftbar. The Taidd 
forests contain a little sd/, of inferior growth, barely sufficient for 
the requirements of the cultivators, and are not included in the 
tracts under the Forest Department. With the exception of a por¬ 
tion of the Cluindni Ghauk which belongs to the Tar^, almost all the 
inlands in the Hurda below Kutnaun liave been giv m to Nepti. 
A cart-road running along the foot of the hills from the Ganges to 
the S&rda gone rally forms the southern boundary of the f>re8ts in 
Uarhwtl, but furtber cast several blocks reserved for Government 


purposes lie (o iho south of the road and are included in the existing 
reserved fortest aroa. The western llutnganga and ite tribntaries, 
the Bursoti and Kotirao, form the boundary between iho two great 
forestHi I visions of Kutnaun and Oarbw^l, whilst tho outer Him&laya 
give a well-^loRued boundary on tho north. Except the Kumann 
Iron Company's grant and a number of villages, all of whose rights 
have been recorled and for whom blocks of forest have been left 
open, tho enrire area described forms one vast State forest in one 
compact block perfectly marked out cither by natural or artiRcial 
boundaries. Within these limits no private lights exist which can 
prove iujurious to the best $41 forests, and cattle-fusing is prohi¬ 
bited in all portions which are free of village rights, except where 
it is euUrely harmless. Tho most valuable timber is sd^, which 
grows with great vigour in many parts and covers about on^foorth 
of the forest area. Tin {CedrtU Toona) and iisioo {Dalbergia Si$tu} 
are plentiful in the low, moist valleys and flats, whilst other jungle 
trees, especially the Terminalias, Lagerstrasmias, Acacias, various 
species of Anogeissns, Adina, and Oogeinia, are fonnd mixed with 
sH everywhere, even when the last predominates. Amongst the 
minor forest produce the bambn takes the flrat rank, and next the 
matting and cordage materials and indigenous drags, tans and dyes. 

Wesball DOW proceed to give a short acoonnt ofthe existing forest- 
divisions and their origin. The contract amogemeats for felling 
oontinued in Kumaua until the year 1858, and as a consequence no 
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•jstem of conservancy could bo introlaced. The forests of tlie 

1 - , > present Knmaan fores^division* were denud- 
KauAun ioreii*aiTl.Hio&. 

ed of good trees w all easily accessible places, 
and were it not that nature has happily made'the $(U, tUu, khair, and 
dAaaW largely repro<Iactive, the new Forest Department would have 
had little to conserve. Between 1855 and 1857, the dcutandsof the 
railway authorities induced numerous speculators to enter into oon~ 
tracts for sleepers, and in order to seenre a certain favourite area for 
themselves, thes<{ uien wero allowed, unchecked, to out down acres of 
old trees very far in excess of what they could possibly export, so that 
for some years after the reguhir forest openitions commenced the 
attention of the department was chiefly directed to cutting up and 
bringing to the depot tlie dead timber left behind by tiie contrac¬ 
tors.* Major (now General) Ramsay was the first Conservator. 
Ho abolished tlio contract system in 1858 and gra«luaUy introduced 
a better arrangouieut, by whioli the oultivution of patches of laud in 
the forests proper was discouragwl and the cultivators were induced 
to take up lands chiefly south of the cross-road from Ilardwdr to 
Banndeo, leaving tlio valnuble forest land to tho nortli untouched. 
Tliis tho tirst attempt at real conservancy would, probably, liave suc¬ 
ceeded belter bad uot the managoiucnt of tho forests been taken from 
the Coininissiouer of Kumaun in 1868, for arrangements of this kiud 
take much time and trouble to elaborate. In his report for tho 
year 1867 the Ooimnissioner writes As yet cattle have not in 
all cases been oxclndetl from tho tracts receiitly made over to the 
Forest Department, because some time must be allow<!d to tho villagers 
to make other arrangements. A great jnany cattlo-eheds have been 
removed from tho vicinity of tho sal forests of the outer range 
between Haldw&ni and the Simla river and the cross-road has been 
declared tho boundary nearly tbe whole way.” In his report for 
1868 the C'ominissioner writes:—“ In another year or two I hope 
that all the Kumaun valuable s4l forests will be os free from cattle 
as those of Qarliwal.” Unfortunately this is liardly true even at 
tho present day. The same oflicer introduced the system of having 

‘TllU.HTisionesIcarUfrrHn thr Smr.U ou th« Mit U the Wiikavirer ab 

***** ** nonh 'o the boundarr 

•’"i'’- I ■"‘'sWitv.1 for the niterlsle for the aotlot 
of thiA tllviMon to Muior C*oipbctl thioiifh tlie ConetYTiUor Mr G Orwi« 

» Sec MiiM lUmMy'e riport on thr r«inclliion of the forevte ia\v»rrXl 

M tiurn 4 rvPKmu Gciitri* SoppWoiMit, i^tb iH.'ceijiUr. It4i. 
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m\\ treoa inarkwl by mponsible ofBcora beforo permission was given 
for foiling and commenced armngemonts for protecting the reserved 
forests from fire. Oporatioiu, however^ appear to have been con* 
ducted on too largo a sado or •were too Irkso me to the squatters, for, 
though successful for a time, the occurrence of an unusually dry 
season led to grout loss by fires. But, on tlie whole, the adininistra* 
tration of the forests was u marked success. From ilte table given 
in the appendix the receipts and expenditure for the years 1859*60 
to 1.867*68 show an excess of receipts over charges amounting to 
cousidcruMy over fifteen lakhs of rupee'*.’ The forests not only 
gave a better return but were conserved for tlic first time, and 
arrangements were made for the better pndcction of the youog 
plantations nud pluntiug out the denuded tracts* 

Major Pear:>oa took clutrge of tbe Kuniaun forest«division in 

Under tUe luipcriiU Fo- huf maile little changis in the working 

reit }K^ri*u*ai. urningeiueuts. In 1877 the reserved foresta 

in tlie Kuinaiui Hhabar wore formally Jeinarcater],^ and it will be 
couveaient to adhere to the arrmigcuients tlieu sanctioned in the 
following brief description of each block 

Block 1 comprises the Ohilkiyu forest, which is one of tlie largest 
and most valuable, having an area of nl>oui 12(1 square miles and 
cuutuiaing much Kuo sal timljcr. The more accessible forests in 
this block were w'orktni by contractors bi'fore 1858, and tbe remain¬ 
der have furoished the chief part of the timber bruugbt to market 
siuC'C that year. The entire block has boon worked, but there are 
still numbers of mature tr<*cs tliat have been reserved for shade and 
sIiiddiTig seed and which niav Ih^ cut riown when the young stock 
have Iwen establislicJ. Fire con>enancy has also been succcs>fully 
enforced for some years and the young trt.es bid fair to produco 
good timber. 

Block 2, comprising th>* Gnriu Bilchnnd forest, has an area of 
17 square miles, nil of wliich liave been demarcated, and of this 
about II square miles bavo been enclosed with fence and ditch 
and are protected from fire. The forest is chiefiy sd/, but the soil 
does not seem suited to proiltieo large sound trees, and its fittest use 

iRccrivU. lU (Knmtnn, U*. (isrhvil, Ht. 17,SS,SSS). 

Chsrs^s, tU. I7,4V^ (tvuiiiaiin, S,a:<,477 ; OnrhwS., Hi. S,insist). * 2^ 

O.On. No. 407 K.C.,dsU-dSil>8tp4eiDber, JS77,sadMa tusU Frbrttir7,]S7S* 
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will be to finpi’I}* espling^, which can be cartetl from the spot and 
will find a ready market in the plains* 

Block 8 comprises the western Kota forest, which has an area of 
obont 55 square miles and contains mucli vnlauble $dl forest. Oene* 
rat Bamsuy writes:—^^Thero is no part of Kuimnn where $dl thrivea 
so well as in the Kota Dun, west of tlio Dbubka river/* Tlie Kota 
forests have been worked like block No. 1 and have snpplied much 
timber to the market during the lost twenty ycara. Fire conser¬ 
vancy has been introduced slnco 1877* 

Block 4, comprising the forests below the Cldiakh&ta i)arganah, has 
an area of about 103*5 square miles and consists of sril on the thdpfas 
or plateaus and some very fir haldu below. The western portion 
between tho BUakra and the Oaula streams has been worked for 
many years by the Naw&b of Rimpur,^ and the eastern portion from 
tho Oaula to Chorgaliya by contractors and for canaUworks and 
building purposes in Huldwkni. The only large tract remaining 
tmworked in this block is the Nandhaur valley. 

Block 5 is known as tho Homi forest. It has an area of 14 
square miles and lies below Uie hills. It contains some valuable $<Sl 
forest, of which the eastern half has been enclosed with fence and 
ditch. 

Block 6, or the K4U Knmaun forest, has an area of about 230‘5 
square miles and consists entirely of hilUibrest, of which tho lower 
slopes and more easily accessible parts have been worked out by 
contractors. Still there is a larger area of unworked $(H forest 
here than in any other block of the Knmaun Bhabar. 

Block 7, or the Dh>'inirao forest, has an area of 68 square miles, 
of which about one-third is sdl forest and the remainder is chiefly 
iAaif and mixe<l jangle and open plains, on which immense numbem 
of cattle graze. 

Block 8, known as the Chela forest, has an area of abont seven 
square miles, of which about a quarter is $61 forest and the remainder 
is chiefly haldu and bambu. 

Block 9 comprises the Barmdeo forest, which has an area of 
7*8 square miles Ind lies at the foot of the bills near the 64rda 

>Tka19awie ol BSoBirar Is alleved lo srpost ererj jmt too trmi. aoA Im 
taaa li t$Bi la slrlh, tn$$iduj. 
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river. It contains some promising yoong $dl forests^ besides 
Muuy and bambus. 

Block 10, known as tho S4nla forest, comprises a number of 
islands in the Sarda which are covered with «uu and ihair forest 
and have an area of about eight square uiiles* 

Block 11 compric^es a small patch of fdl forest on the S&rdn about 
three miles above Bnnbsi^a measuring 320 acres, recently irniisfcrred 
to tho Imperial Forest Pepurtinent, which has charge of all these 
demarcated forest blocks, and tho remainder of tho forest area is 
managed by the Commissioner of Kuinanii. As a rule, tlio good 
idl forests consist chleHy of stH, but there uro also patches of 
khaitf sUuf smidon, ^osom, sum, haldUf tuikU^ and bambiis, all 

of which arc rising in value every year. Tho cart-road from Burmdeo 
to the Ganges is connected with cross-roads to the ditferent blocks aud 
temporary roads are made when nccess;iry. 

In the young forests tho trees differ materially in different 
localities. In smne places where tho soil is suitablo aud other cir- 
cumsbinoes have favoiiri^d tho growth of tho young trees, they are 
exceedingly fine and show slntight stems, clean barks, and line 
heads. In other places where the soil is poor, but luoro cspoeitlly 
where the numerous cattle stations formerly existed, and where in 
consequence the young trees suffered coiitiuually from being lopped, 
barked, and otherwise injured, and where they were more exposed 
to repeated fires, tho trees are knotted, crookc^I, and w ith poor 
heads. The best forests in the eastern tract are perhaps those above 
Bomideo, near the junction of tho I^dhij-a with the Siirda, where, 
owing to the favourable nature of the soil, the s4l has developed to a 
remarkable degree and, owing to the di/RcuIty of carriage, the trees 
have been left uninjured by speculators and contractors. Next in 
importance como those to the west and north of Cliorgaliya and 
those on the fiats and plateaus above the Jagbura and Kulanniyu 
streams, and next the sdi forests in the valleys of the Kaudhaur 
and Sararagadh streams. Tho geological formation in the last 
tract is sandstone and massive boulders. Further west there 
are sUll valuable forests between the Kosi and the Itimganga, 
and there can be littlo doubt that in the course of time the 
forests under a careful system of conservancy wUl renew their 



RTMXLATAM DISTRICta 




pristine Tigotir and well repay the care and money expended apoQ 
them. 

The only important private forest ia that belonging to the Ka* 

I«m Ca.p«.7-. for«U. I”" 

from the Mao&r Gadhera, about one mile 

west of the Dhabka, as far aa the Bhakia river^ about half way be¬ 


tween Kaladhungi and Haldw&ni. The grant U hounded on the 
north by the Rim&Iaya and on the south towards the Bfa&bar by a 
line of pillars^ and the area is about 350 square miles. The collec¬ 
tions from this tract for timber and minor forest produce from 1361 
to 1381 have amounted to more than two lakhs of rupees, and it 
now constitutes one of the most valuable forests in Kumaun. It is 
difficult to say what portion of tlieir rights Government resolved 
to grant to the company, for the deed was never executed, but from 
the draft it would appear that only fuel-rights were Intended, and 
certainly none other is expressed. The subject of these forests and 
the company's claim to them being now under the consideration of 
Ooverurnent, it will not be necesanry to allude to them any further.^ 
The climate in some parts of the tract below the Kumaun hills is 


Climsls, S(e. 


fairfromKovemberto Juiiejbutin other parts 
it is very fatal in Novoml>er and after April. 
During the cold-weather the Bb&bar forests present a bnsy scene. 
They nre Uien filled with wood and bainba cutters, labourers haul¬ 
ing out timber, men and women collecting b&bar grass, making mats 


and baskets, gathering roots, leaves and plants used in me<licine or 
the arts, or herding cattle. After April all, except those who have 
become acclimatised, leave the forests, and during the rains they 
remain practically closed. Ordinarily every hill stream becomes 
then a raging torrent often impossible to cross for several days. 
Elephants and tigers, though now less numerous than in former 
times, return to the haunts from which they had been driven dur- 
ing^ the hot weather : the prairies become a sea of grass and the 
undergrowth in the thick jungle presents an obstacle to moving 
about most difficult to surmount. To the on acclimatised these 
forests are deadly during the rains, and few survive the malarious 
fever that a night’s residence within them then frequently gives 
rise to. There is no doubt, however, that the clearances effected 


* bee lor s skeieb ol ibe Coopeaj's bUtory. 
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bj Ui« Bhibnr cultivBiors liavc done mach towards ameliorating 
the otimate, for jdaces where man ooold not formerly exist are now 
the centre of flourishiDg colouies, the inhabitants of which rcmaiii 
ail the year round in their villages. 

The forests in and aronnd the settlement of Kaini T41 were 

demarcated in 1865 and now form the Naini 
T&l forest-<Uvisiou.^ Previous to 1845, all 
the trees in tho neighbourhood were considered to belong to tUo 
villages within whose boundaries they were situate, and those 
within the valley were alone protected. Some years later, tlie 
Coiutuissioner. took over the forests iu tho noiglibourhoud of the 
solUumeat and allowed no timber to be feud'd wiihout his permis¬ 
sion. A small establishmeut was entertainod to patrol the forests 
and a royalty was levied on each tree felled to meet the expense, 
in 1865, the forests were taken over by (jovernincat| and have 
siuco then been managed chieUy with a view to supply the local 
wants of Nuiui Tul. CUir of a good <|uality for building purposes 
U libaoduQt and tho various species of oak and the rhododendron 
udurd materials for charcoal. In 18711, these forests were gazetted 
as ^ protected/ and now comprise about 88 square miles. Dtoddr 
plunhitious have be<.m made witli marked success along the slopes 
of Lariya kantu, aud Oiktij uiid lUo^j uud kkaf4n oaks, also walnuts, 
horse-chestnuts, and ush have U^eu extensively sown and planted. 
An attempt to reprotluco the cypress was thought to have failed, 
but the seeds have guriuioated after remaiiiiug a long time in the 
ground. 

The Biuikhei foresWivision is, like the preceding, iotended to 

control and provide for the local supply of 
timber and fuel to the Rimiklict settlement. 
The Imporial Forest Department deputed an olhcer to take charge 
of the forests around the intended militaiy station iu 1887, but it 
was not until 1878 that the forest l>ouuduries were finally settled 
and operations regularly coinineueed. The tracts now conserved* 
are fifteen in number, of which one having an are.a of about seven 
square miles is closed and surroanded by a ring fence of thorn and 
is ^reserved' and clear of all pri^mterighU. It contains pine, oak, 

^ KwiTved hf Not. Ut> tad (SO, dated S*tt Ktbrutryf 1079 . * Ste 

O.Ot. Net. i7« tUil l77,iU|«a SSih Ftbrunfj, ]S7S. 
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rhodMUndron, and other woods of minor valae. The other foroattf 
which are ^protected* and cover an area of about f^quare miles 
are eituated at distance! varying from one to 24 miles from lUni* 
khet, and are held conjointly by Government and the inhabitants 
of the villages within whose area they occur. Tho latter have a 
right to graze dieir cattle and cut wood for fuel or for building or 
agricultural purposes, but no power to cut for galo to any one. 
Bat the great fouture of this division i$ the nursery which, though 
commenced only in 1871, has done much good in distributing^ fruit 
and timber trees oU over the province and In cond acting acclima^ 
tisation experiments. 

In GarhwU, as in Karoaun, the contract system romamed id 
OMbwUlor«4-dlTt* force and, in 1639, we find the right of collect- 

tng the forest and pasturage dues of Uie Patli 
Ddn leased to one Padam Singh for twenty years at a fixed annual 
rental of Bs. 2,750, of which Rs. 1,649 were on account of the 
U/A-Mns section. The forests here are amongst the most valuable 
both for Umber and bsunbus that exist along the whole line of hills 
between the dumna and the S4rda, and the loss that must accrue 
should this arrangement continue was brouglit* to tho notice of 
Government in 1853. The result of the correspondence that then 
took place was Uiat Padam Singh's rights were parchased for 
Bs. 15,000, and the forests were taken under direct management 
and transferred from the By nor district to Qarhwfil, whilst the col¬ 
lection of the dues from the Kboh river westward sUll remained with 
the plains authorities. Posts were established at the outlets of the 
Kotri and Pitli Ddns for the coUeotiou of dues from exporters, and 
the surplus revenue was devoted to opeuing up roads and improving 
the forest!. In 1854, Captain BeUl took over the management and 
remained in charge until 1856. Captain Beid attempted liiUe in 
the vray of conservancy, but commenced felling operations on a large 
scale and erected a saw-mill that could not be worked owing to a 

^ llpOOe fiaitad piaats baro beta dltsrlboiad lo Tlllassn sad boe^Mdrii, 
bsildea. asms 9$flOO formt «ad oraaswoial pUats^ sad aboei 400,000 foross Irsss 
have bssa s'saisd la tteaw fmt Um earstry. * ^ Hr. (now Sir 

Joba) BitaeMy. to Cooal«ioMt, etfa Anfost, isss» frm GoTCRuasat, Ko. 374T, 
dolSB irtb Brftmhft. lasa ooUeetloos ol ths ierttt and pastarafs 

daaa froca ItM Koirl Dun, iDcIndlaf Udapur. waa baadad orw to tha Snperia- 
Mdml of Ibi D4n and the Gdlector at Bijaor la lasS. la »I4S, tbe doee from 
tba Soiri Dda and (ha Hawiiaawit part of Udepor aMoatsd to tU. l,40S, aad 
ftoo Ills Bavtea-ptr ponloa lo fU. 1,011 a jmi i Mai oi GarbwSl, Ba. S,1S4. 
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defect in the slope of the esnsl that was to afford the motire power* 
The mntinj then interrenedi and in 1858 the forests came under 
Major Bamsa who introduced the system of oonserranojr we 
hare noticed in the account of the Komaun foreatidiTuion* His 
admiiustratioB was marked hj the ooatrol of feUtng operations^ the 
removal of sqnatteia from the valuable forest tncta to avidlable land 
fit for cnltivatton below the forest boundaries, the oonstmotion of 
roads and the establishment of stations for the ooUeotion of revenoe 
at convenient intervals* In 1881^8, cultivation in the P&tU Ddn 
was put a stop to hy assigning lands to the people in the Bhkbar, 
and the oattle«etations were broken np and removed from the 
reserved forests. This operation ocenpied three fean^ from 188S 
to 1865, the cattle stations being removed from all the Gaihwil 
forests, and in Kumauo from all the forests above the main line of 
road. In the meanwhile excellent roads were opened cat, end the 
forests, especially tliose of Garfawil^ were miide accessible tVom all 
sides; at the same time a r^olar system was institnted of working 
only certain forests, the remaining ones being kept rigidly shot 
up, and the selection and marking of all trees previons to foiling 
was insisted on. The felled timber left by the old contmetors and 
Captain Beid was exported and sold and the machinery of the 
sawHoill was transferred to Rfirki. Colonel Baugb acted as Cbnser* 
vator under Major Ramsay and an establisbmeut was entertained 
to prevent the felling of timber witbont lioens^ to protect the 
forests from fire, to cot down creepers and to mark trees for felling* 
The management of the forests was transferred to the Imperial 
Forest Department in 1868, and, in 1879, the whole forest-division 
of Qarbwtl from the Ramganga to the Ganges was divided^ into 
five blocks, an arrangement that we shall observe in the following 
brief description 

Block 1 comprises the Pdtli Diiu forest with an area of 887*5 
square miles* It is bounded on the east by the Kamaon bonndary 
and on the west by the PaUdn river to its junction with the Rim" 
ganga, and thence down by the B&mganga to the Bynor district. 

Block 8 oomprises the forests of the Kotri Ddn with an area of 
about 180 square miles, and is bounded on the east by the IHtii 

‘ t. ISS, daled M4h ysbrairr, lirs. 
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Dio fomU and on tbo west hj tbe Khoh river to the Koldwdfn 
mart, thence hj Jamongarfa and the Lilpdni ridge to the Saneh 
depM on the Oangee rood* 

Block 3, known oa the Saneh foreet^ has on area of 17 square 
miles and lies between the Khoh river on the east and the lUlia 
river on the west os for as the Cbaokigh&ta mart. 

Blod: 4, known as the Lildhing forest, h« an areaof S6'5 square 
miles and lies between the Uilin on the east and the Rawhsan river 
on the West 

Block 5| comprising the tnct between the Rawisan and tiie 
Ganges known as the Kh&ra forest, has an area of 88 square miles. 

Block 6, known as the Kartiya forest, boa an area of about 800 
acres. It consists chiefly of ad/ and is sitoate on the left bank of the 
Uandhil stream. 

The northern bonndary of all these blocks lies between the calti« 
vated area of the bill villages and the forests proper, and the southern 
boondarj is found in the road between Kotimo on the east and the 
Ganges on the west 


The Patli Diin forests ooonpy the vaUeys of the B&mganga and 
^ affluents and the ridges which run between 

their watersheds. The geological formation of 
this tract consists of alluvial deposits and drift in the valleys and 
{dateana, and massive grey sandstone interspersed with bine shale 
m the ridges. The whole Din has been a noble forest of sdl, the 
lower and more accessible portions of which have been worked out, 
but in wlucb enormous tracts of virgin forest still remain, from 
wliicb under Jodicious treatment inexhaustible stores of timber may 
be drawn. Excellent roads were oonstmeted tboogh the principal 
valleys by Major Bamsay, and tiiese have been kept op ^ his suo 
oessm. The forests of this tract may be conveniently divided into 


tVoA (1) of th<i Paliin or Taimdriya; (8) those of tbs Mandh&l; 
and (8) those of the B&mganga, sonth P4tU Ddn and Sona river. 


(1) 'The wlade basin of the Taimdriya and its affluents oon« 
tains a noble $dt forest. Ibis tract was considerably thinned out 
many years ago for wood for the gun-carriage agency, but not 
to a too great extent, as the result has been satisfactory in the 
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improTBm^fit of tfao growth of troM «o oompmd with tiio 

condition of the Mine cleas of treoa in thoea portknu of the forest 
which heve noTor been OTorworked* Tbrooghoot ihia tact einoe 
conaervetion has been enforced the growth of $dl laplinge giTOS hope 
of an unlimited supply of this Talnabte timber. This growth if 
fostered by the ground becoming thickly clothed everywhere with 
bambuBi by which the moistore is retained in the soil mod the increase 
of other grasses is prsventedi and thus the risk of fires is materially 
diminished* 

(8) The forests of ths Mandh&l owing to their remote position 
have never been mnch worked. There are here in consequence to be 
foand a large number of first-class sdl trees as well as an abundance 
of trees of every oge and sue. The good forests may be said to extend 
over about fifteen miles in length through all the lower portions of 
the valley below Jarat, on tiie slopes and plateaus facing the north 
and on tiie opposite bank of the Msndhil over the last five milee. 
On the piateans above the river the $41 has attained a very large 
size and fine t4n trees esist in the valley which seenu particnlarly 
well adapted to their growth. 

(3). The forests of the vaUey of the Bimganga, the sonth 
Pith Dun and the Sona are all situated on the hills sloping down to 
the Ramgaoga and its affluentS| the Sona and Qanjberm nala on the 
right bank and the Mairm Sot, PatbarpAni and Dharan streams 
on the left bank. These forests were ^felled even to desotation* 
years ago and many parts of thorn have been permanently ixyured* 
Vo attempts at reproduction were made, and the land where fine 
$41 forest once stood is now too denod^ by exposure to admit of 
efibrts in thia direction proving successfol. There are, however, 
some good young plantations springing up and some mature trees, 
as already noticed, exist in the Mandhil valley. The exceptions 
are places where the old trees have been completely cut awuy, and 
here, there being no natnral shade or seed^wing, the dense grass 
effectually prevents all artificially sown seeds from germinating^ and 
though measures have been taken from time to time to reproduce 
the foresti they have met with only very partial saooess* There is 
still, however, some $41 in the highlands, some rim along the rivers 
and tdn in the valleys, and a fair amount of kkair and good grass 
in the open level ground. Below the Siwiliks there are great 
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Intnba foratfl on tbo level flats that afford a conaitlorsbie revenue# 
The great qoestion of fire conaervano/ haa alwaja engaged the 
attentiOQ of the eatabliahment, and np to 1S79 no great injarf 
had been done for several ^eara. In 1879, however, the cholera* 
stricken pilgrima retnraing from the Hardwkr fair spread fires in 
everf direction, and considerable damage to tlie j^oong plantations 
reenited. Roads have been opened to all the principal blocks 
in connection with the road from Kotirao to the Giuages that 
forma the aonthem bonndary of the division. 

The forests of the Kotri Ddn He between the Fitli Ddn on the 

east and the Rboh river on the west The 
formation of the soil is sandstone and drift 
and there is little water and few good forests. The trees are 
almost entirely tdt differing in valne in different placet accord¬ 
ing to the soil and other naioral circomstances. Few tracts in this 
forest have not been worked more or less, bat there still remains 
some good timber on the more inacoessible ridges« Since ibis 
forest has been rigidly protected the yonog trees have made con¬ 
siderable progress, and the keeping ont of cattle and fires will in a 
few years do mnoh to restore them to their original conditioo. 

Blocks 8 and 4 lie between the Bawdsau and the Khoh rivervi 

adistanoe ofaboni sixteen miles. The soil 
is a dry sandy loam with outcrops of gravel 
and bine olayey slate in the hills* The entire tract appears 
to have been extensively onltivated in former times, bat there is a 
great want of water through all the lower forests* There are here 
three large $4i patches* The first along the Bawisan has been 
extensively worked and little vmloable timber remains ; the second 
along the Chankighita stream oontidns eome mature §il trees and in 
the valleys Mn; and the third is a yoong adl forest in the sonth-east 
eovner of the diviuon^ about tiiree square milpe in extant. Sahera, 
sain, and KaUbi are foand on the lower plaint along the sontham 

honndaryi bni bambos, whioh grow laxnriantly everywhere^ form 
the artiole of export from both bloc k s* 

IRie early history of the forests of Dehra Ddn has mnoh in com¬ 
mon with that of the eastern forests in 
Rnmaon and Garhwfil* Both the Gariiwfil 


Bloeks I and 4. 
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and the Gorkhili Oovommcnt derived a opiu*idcrihle revmiu 
from the miotu item# of foreet produce grown in the Ddn and 
adjacent hilli« Thie wae nioally levied ae a tnuiait duty and wae 
oollectod with the export and import datiee on e v ai y article of 
commerce entering or leaving the Ddn* The aggregate amonnt of 
theeo duties in 1800*10 was Be, 16«000| and in the following year 
was Rs. 15|B00| of which over one-third was absorbed in paying the 
collecting establishment The transit datics were abolished at the 
conquest, and with them the dnty on the export of forest prodnoe^ 
which, though a legitimate sonroe of income, was lost sight of until 
Mr. Moore took it onder his managomcni in 1819. For three 
years the dutiee on exports yielded a revenue averaging Rs. 4,000 
per annum, and in 18SS were leosed to one Buijan Nogi for four 
years at Rs* 5,000 a year* In 1895, Mr. Shore gave new leases for 
five years to various persons for ail the ooUeeting stations, except 
that at the Kheri pass, at an aggregate demand of Rs. 8,500* In 
making tbeee arrangements it was distinctly liud down that these 
dues were not to be regarded as transit dotios, but as rent for the 
use of the forests and as a royalty on their products, and on this 
principle all subsequent settlements were made.* Curious to say, 
Mr. Shored was averse to preserving fdl and devoted alt his attention 
to the propagation of risu, going so for as to import seed for this 
purpose from Fatehgarh* It does not appear that any attempt was 
ever made to conserve the forests on any system or to control fell¬ 
ing operations, and in 18S9 the revenue had fallen off so much that 
balances amounting to Bs* 6,000 had to be written off on account 
of the leases granted in 1895* Major Young then took charge of 
the forests and offered the right of levying the foreet dntiee to pnb- 
lie oompetitioD by anction. Ihe experiment was folly justified by 
the resolts, giving a revenue of Bs. 6,4S5 for the ghtu on the 
Jumna and Ganges and of Bs* 9,595 for the passes to the plains, ora 
total of Ra. 16,020. The duties were formed at these rates for the 
years 1880-81 to 1832-88, when another anctim sale gave an income 
for three years loi^r of Rs. 25,845 a year* Prom 1839 to 1844 the 
form was leased to Atmsgir, a Mabant of Hardwkr, for Bs. 35,000 
a year, and at the oonclnsion of bis lease the forests were taken 

>18 Xwaa, UlB BsuMwtar, ISfS. * In apsmdU 
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onder direet management hj Mr. VonsiUart and no remained until 
1855, when a foreet establulunont wflu formed. A s&l log which wonld 
then fetch at Meerat between tbrt^ and fifty ru|»ece and could be 
oarriod on a foar-bullock curt paid an export duty of only eight 
anoaa. Fite of tboee carta oonld carry out one hundred umunds of 
good lime worth ovor Be. 100, the doty on which waa only twenty 
annai. A four^bnUock cart of catechu sold for Ha. SOO in the plaina, 
and a aimilar load of bumbna (about 400) was worth eighteen mpeeB. 
It oao therefore be readily nudentood how eager Bpeculatora wore 
to enter into thia profitable bueineae, eepecially aa no control whaU 
eyer waa eaeroiaed over their operationa either aa to the quantity of 
timber out down or the localities to be woriced. Mr. Williauia 
writea:—Every one continned to bock and hew away at the trees 
aa he pleased, only paying certain dues to the fanner in the event 
of the wood being exported. The latter mode his own armugementa 
to secoce the collections at the different passes. Beckless waste waa 
inevitable and the fine ndl fcNrests began to disappear rapidly. The 
absence of conservancy was absolute* The district still abounded in 
fine trees from one hundred to two hundred years old and upwards. 
All these fell before the axe, and probably the rest would have gone 
with them bad the roads boon a little bett ^r. The consequences of 
tills bod system are most perceptible in the western Dun wliilst 
iu the oiistem Ddn birge uuinU'rs of kkftir trees were ent down to 
barn Itmo for the Bdrki work»liops and the canal head at Mayo- 
pur. 

Witli the introduction of a regular forest establishment in 1855 
the revenae rose enormously, bnt unfortanately even then no sys¬ 
tem of conservancy was attempted. The mutiny intervened and in 
1880 the revenne began to fall, and iu 1867-78 reached the low 
figure of Ba. S3,338. In 1864, regular forest operations eommenoed 
nnder Mr. F* Williams, C.8.I*, Commissioner of the Meerut divi¬ 
sion, within which the Dehra district is aitnate. His jorisdiction 
extended over the whole of the Diln forests, the Siwilika and a por^ 
tion of ths Sahiiraapor district, besides certain forests of tbs outer 
range leased from the Blya of TirU. The story of ths iub-Siw41ik 
forests in the Bahkranpnr district has been noticed in the Memoir of 
of that district. |fo attempt of any kind was made to preeerve 
the foveeta there; on the other band efforts were directed to induce 
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•qnEttera to toke np the Und and daat it foragricoltural parpoM, and 
granta of ao^^alled wiato land wore made to mj one that conld be 
prevailed on to accept them. Up to 1839 the foreete were left 
entirely in the bands of the Rnjpdt saminditrs within whose bonndaries 
they wore nominally iaclnded^ bat in that year sonie 148^480 acres 
were demarcated as forest under the names Kberif KinsraOi and 
Patharj Nadi. Within these boondaiiee the granta were mode and 
the tracts onlet were handed over to the new Forest Department in 
1864. Mr. Williams devoted his attention to a anrvey of toe ibreeCs, 
to making roads and secaring and deBning the rights of Goven> 
ment and individuals. This was no easy task owing to the neglect 
of former years which permitted the growth of prescriptive rights by 
lapse of time. It was not until 1877 that tbe forests were 

4 

perly demarcated,^ and we shall follow the arrangements then 
made in oor brief description of the existing forest sabnlivi* 
siona. 

Block 1, odied the Siwilik rmnge^ is boonded on the w<wt by the 
iorws-dl* Jonma and on all other sides by a forest line 
matoed by pillars. It has an area of 449*18 
square miles and contains sdl^ rom, and cAfr Tbe two former are 
toe prevailing trees^ bat are all youngs and the last oooars along 
toe slopes of the hills and on the higher peaks. There is a consider¬ 
able export of barnbos end toe range affords pasturage for nnmeroos 
herds of cattle. Block 2, known as UajberSf lies in the Bdrki 
pargaoah and consists of islands in the Ganges wdl stocked with rite 
and AAetr. The area is only 6*74 square ailes. In toe western 
Ddn we have block 8, known as Bkmpor Uandi on toe Joinnay 
devoid of trees and only yielding a mvenoe f^m grasing does and 
grass. It has an area of only 1 54 square miles. Bast of this 
comes block 4, comprising toe $dl forest of Ambkri and having 
an area of 6*4 square miles. The here is immatore and is mixed 
with sosa, UUdij and inferior forest trees. 

Kook 5| or OhdndpuTi has an area of 8*38 square milee and con-- 
taina $ 4 l mixed with a few tda, mkif and bdUi trees. 


^ Thi fdllowlaf ratecMi are to toe aoSlSoaiiOBe of Oovmamt Seceanat* 
laf sad nai rrtaf toe form s lewSe t - 7a» Sa t ed ia?7 (all tbe Dto't 

t4. al «ne dale (eieu 'tbiao aad BetovSia): 44>i tUicd S4to beetowber, isrf 
i i mm n m toe eaatom lida)t iss^daied fSto J^(ruewtm toe Pelte&lamto){ 
MfSaied anilMcear/^ ISSS (i— irw aU toeteetoa). 
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Block 6, or Dkolkot, hai on oreo of 7*94 t^ooro milei ond ooooUU 
of 9il with aa admixture of Mm, dAam, and a few Mn treea, bat 
none are inatore. 

Blook 7 ccMopriBoe the $61 forest ot Tbhoo in the eastern Ddo 
and has an area of 9*96 square miles* There are no mature trees, 
bnt there is a ywj promising crop ot $41 intenpersed with UKt, 
AoUtt, ssmhi, #i#w, and iAotr* Balawkla and ^lino have been dosed 
since 1877* 

Blook 8, or NAgddh, has an urea of S5*88 sqoare miles oonsistiog 
of $itj soin, biilif and kaldu. 

Block 9, or Tirs&l, is situate near Rikhikes and has an area of 
' 98*89 square mUet. AQ die mature trees have disappeared and onljr 
joong $41 remains, intermixed with dAdman, Aaldu, som, ^'dmon, and 
Uam. 

Block 18, or Saorm Saroli, comprises a small patch of ssmid, bdA{$ 
and dhdpian near Raipur, with au area of odIj 1*88 square miles. 

Blook 18, or the Song forest, consists mainly of khoir trees and 


Block 14 comprises the Patri or Pathari forests in psrgmna 
Jawdlapor of the Sahdnmpur district and contains maiuly dkdk and 
grass apprc^iriated for the use of the Bdrki workshops. Attempts 
are, howevsr, being made to introduce timber tzees, with what sue* 
cess is not yet apparent. 


The Bhdgirathi or as it is now called the Oanges division com* 


OsacH (BMfLra- 
tU) divisloa. 


prises the forests on either bank of the river 
of that name in the Bijs of T!hii*s territories. 


These were leased by Hr. WQson from the R4ja of Tihri in 1859, 
and in 1864 the lease was transferred to Oovemment for twenty 
years. About on^third of the drainage area of the BbAgirmthi and 
its feeders {aeovered with fewest and cultivation, of which the forest 
oooopies about on^tonth, or on a rough estimate 600 sqoare miles.* 
From the village of Jhala, close to the point where the Bhagtrathi 
cat Its way through the snowy range, to Gkngotri, the valley lies 
nearly due east and west for a length of about seventeen niilee and 
is filled with droddr. For a few miles above Gangotri dsoddr is 


i Ok ivvwt byHsjtr PiSrem, Sa Csa, W. r. (Sad to.), U., Iin sad lit 
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ilfto found, but stunted and of litUe Ytlua Tb« tEceUo pin* aUo 

extends eight milee up the Talley eboYe GEsgotrii and the birch if 
found in patched to within half a mile of the glacier. The foreet on 
both aide* of the rirer u dirided into blooke, each of which hae 
been roughly annreyed, giving some IS,500 acres of deoddr and a 
fiur average of second class, third class and foorth class trees. 
Uefore tsking over the forests they had been much neglected and 
injared. ** The ravages committed by the cuIUvstors in the west¬ 
ern portion of the valley, where thousands of dead trees, all killed 
by fire, disfigared the hill-side in every direction^ were only 
equalled by the destrucUou committed by avalanches higher up 
the valley.’* The former praotioe has been stopped, but the latter 
influence continues, and the damage wrought by the cyclone of 
1880 will be visible for many years to come. 

Great forests of Qusrcns di/olato oooopy the ridges between Ma- 
aflri and the BhAgirathi, and noble forests of cM- extend from 
Sainsa, some twenty miles above Tihri, as far as Bhatw4ri, a dis¬ 
tance of abont flfty-flve mites along the valley. The latter tree 
clothes the monntains on both sides of the river and its affluents up 
to 8-5,000 above their beds, filling every ravine and occupying 
every plateau. Above Bhatwari Uie forests of box, yew, and 
cypress commence and cover the bills on both sides of the river as 
for as Jhala, a distance of about thirty miles, and from Jhala to 
Oangotri, as we have seen, the deoidr is the principal forest tree. 
On the right bank of the river above Jhala, where it has a soothem 
aspect, the forest is nearly pure deoddr, but on the left bank, with a 
northern aspect, there is a large admixture of silver-fir,spruce, and 
biroh. Up to Dar&li the deoddr extends to about a thonsand feet 
above the river’s banks, but further north it rises to folly two thou¬ 
sand feet, where it meets the vast foreets of spruce and silver^r 
already mentioned. The valley of the J5dh-ganga is also full of 
deodify and towards its head the valaable pencilHsedar occurs in 
appiuciabte quantities. As a rule the growth of the droefor, exoopt 
in very favourable localities, is much slower here than in the com¬ 
paratively warmer valleys of Jaunsdr. From an examination of 
the stumps of many trees it was found that a diameter of 16 inches 
was attained in 64 years, of 24 inches in 1U5 years, and of 80 
inches in 230 years ; the nearer the northern limit, the slower the 
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growth* To reoapitoUte, tho foresti in the lower parte oonnek 
chieflj of pisMi Higher up we hare the jew, borz, Uroh, three 
^>eoi6i of oak, two of juniper, ojpreer, eQTei^r, q>nioe, ieftUr, and 
exoelsa pine, and in eoiaU qoanti&e the ejoacoore, korse^h^tno^ 
and walnut Onlj tboee neefol timbere foond in the more aooes^ 
ible Talleje bordering on the Oangee below Deoprajig and between 
the Htnnalgadh and the Diio hare hitherto been exported, and tbe 
rerenoe ooUeoted baa dried j been from droddr eleepere and email 
loge for bnilding pnrpoeee and bambne. 


The leaae from the Baja ot Tihri includes the foreets in the 
remaining portion of hie territories about the heads of the Tons and 
Jumna rirers*^ These lie to the south and west of the BbAprathi 


Feterti si tbe bead ol 
tbe dunaa sod Toot. 


sub^iririon and maj be noticed in order 
from the BhAginthi westwards. Ihere are 


the remains of a ooosiderable forest of daoddr abore Bftrahii near 


Saida and Upaiikot in the Bhigirathi rallej, and above it a splen¬ 
did strip of mom oak (Q. di^ototo). Croesing the water-parting into 
the Jumna vallej, there is a small decd4r forest above Shalna and 
small intobes of the same irte about tbe Book and NAgiiba peaks, 
whence there is water carriage bj the Jumna to tbe Ddn. Cross¬ 
ing tbe Jumna to the Kedkr-kinta ridge which separates the Jamoa 
fVotn tbe Tons, there are tbe remains of what was once a very fine 


dmxUr foreet in the vallej of tbe banal, a tributary of the Jumna 


that joins it just above Barkot There are also small patches of 
deoddr in the Biinasera vallej to the south of the BankI, but of not 
great value* The chief glory of the Jumna is, however, tbe 
immense fo ests of the loag-lraved pine (cAir) that line its banks and 
in which there are numbers of magnificent treea fit for any purpose* 


Unfortanately, sleepers of pine are not esteemed by railway con¬ 
tractors, bring liable to dry-rot and requiring frequent renewal, and 
no means for effectually preserring them have yet been discovered* 
The left bank of the Tons is also ooveced with immense forests of 


cldp. On tbe upper part of this river near Datmer, tbe cUl (/^*««oriso) 
takes rile place of tlw cAir (f*. lonftfolia)^ Wbm the range that sepa¬ 
rates the Tons from tbe Pabar is crossed, we oome again into a 
tract of which tbe oharaoterUtic forest tiee is dsoddr* The dseddr 
ooinmencee on the north of the Tons near Qangor,and is scattered all 


18«L lee., V.*W. F., IIL (lad Ssr.,) IIS* 
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over the Hdge that aeparatee the Tans proper from the PaDob*guga 
rirer which joins the Tons opposite Bhanknri* The bills here are 
rockj and precipitons, and the deodir b ohiefly confioed to the small 
rarines and streams that run down from them to the river. The 
more important forest lies between Oaiigor and Datmer and on the 
further side of the ridge above Lyor and opposite Kahsol and Raksha. 

Following the course of the Tons southwards, we 6nd a consider* 
able amount of deodif on the spur that comes down to the rirer a 
little above the village of Koarbo, also in the valley of the stream 
next to it on the west The Bupin joins the Tons on its right 
bank at Naintw&ri, and on both its own banks and on those of its 
feeders are large and valuable forests, the lower part of which eon^ 
suta of droddr and the upper paK of exoelaa pine and silver fir. 
The valley of the next tribatery of the Tons on its right hank also 
contains a very large proportion of <Ucddr forest interspersed in 
places with silver fir, spruce, and oak. If we take the ooontry 
the junction of the Bupin and the Tons as far as the junction of 
the Tons and the Pibar, some of the finest dsoddr forests in the hills 
may be met with; and here the Forest Department found a valuable 
addition to their resources for nmeting the detnands for sleepers. 
In 1869, the forests of the upper Tons were estimated to contain 
50,000 dtodor trees fit for felling and to be able to supply a lakh 
of sleepers per annom, but no such great demand has yet been 
made on their resources. It b the Jaunsir^Biwar and Bhigirathi 
divbions that have had to {mvide the largest number of sleepers in 
recent years. In the year 1879, the foresb on the upper Tons with 
those in khats Decgarh and Biwar of Jaunsir^Biwar were formed 
into a new divbion known as the Tons divbion. 

The forests of the Jaunsir divbioB now comprise the whole of 
Jaunsir^Biwar except khats Deogarh and Biwar to the north of 


the Dharmigidb and Banil, Shalna and Jauopur in ^hrL They 

jMos&r Bivmr ^ practical value in the earlier 

days of British rule, owing to their dbtance 

from the pimns. With the denudation of the Din, however, their 

real value became known, and some roo^ attempts at management 

were undertaken. Up to the year 1868> the Comtnissiouer of the 

Meerut divbion was as ofieiQ Conservator ot the Jaunsir-Biwar 

forests, and when the latter came into the hands of the Forest 
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Departmeot, averTtbing eonnacfcad with conaamncy had to l>a taken 
in band* Hera) as in the eaetero bilU| the people^ tbongh nomionlly 
in poeiQggion of iuiineose tcmcta of foreatUnd, were never oonaidered 
proprietorf) hot oocapieft entitled to the uiofract and wboae rights 
were snffioient to prevent people from other the local sub- 

divisions of the district are here calfrom entering apon or using 
the nonuoal waste in their possession. They could pasture tlieir 
cattle in every part of this nominal area and cat down trees for 
fuel or for building or other agricultural purposes, but could not 
alienate these rights to others. The Ddn forests were being worked 
cot whilst the demand for sleepers for the railways was increasing 
every year, so that it became neceasary for the authorities to examine 
closely their timber resources, so as to meet the wants of both the 
Government and private persona, present and prospective. It bad 
been shown that periniaaloQ to grase cattle in a forest was absolute¬ 
ly incompatible with forest conaervancy. Proviaion had also to be 
made for stopping the destructive fires that, hitherto, regularly 
ewept away every year the young trees tiiat a suitable soil and 
climate had raised to fill up tho gaps caused by felling. The people 
were accustomed to obtain early grass in the hot weather by sotting 
on fire the old grass, provided rain fell at the right time. This is. 
the chief reason given for their adherence to ibis practice, bnt it has 
been showu tliat the rank crop of gra.^ tiiui occurs after firing is 
Tnuch coarser and less nutritious* than if nature had been ul)oa*ed 
to deal with the reproduction of the plaut in its own way. Each 
one, too, iinngined that ho liad a prescriptive right to hack and haw 
when anil where he desired. The weak establishment hitherto kept 
np was insufficient to control the felling of timber, and it was not 
uncommon for a JaunsAri, who wanted one tree to repair his home¬ 
stead, to cut down eight or ten and sell the surplus. To remedy 
these evils, the forests bad to be demarcated, then grazing and the 
felling of timber in unauthorised places had to be restricted, and, 
again, fire conservancy had to be introduced. To prevent unlawful 
felling in the demaraited tracts an officer was usually deputed to 
inspect the work before a pass was given to fell trees. Tho people 
objected to this, as it gave them trouble, caused delay, and cut offi 
one source of their irregular gains; so tliat in a short time a great 
cry was raised ugainst the demarcation of the waste lauds as 
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QoTernmeot propertjr» As alreedy noticed^ ek tbe former ftettlemenk^ 
the right of eoch ihai in tbe luide within iti own haoniinrjr wM 
declared abeolate as against all other hhaU; the use of the wood 
and jnngle products was allowed to them, bat it was held that thej 
had DO right as against Qovemment—t. e., Goyemment coaid at 
any time step in and appropriate any portion reqtuied for its own 
use or for settlement with others, so long os sufficient lands were 
left for grazing purposes to each village. Since that time cireunw 
stances have greatly changed and oliuoet every considerable tract 
containing forest useful for timber or fuel bos been appropriated 
and marked off os first or second class forest. A large area has 
been token i)osses8icn of at Chokrito, snfiiicieni for all the require* 
ments, present and prospective, of tbe cantonment there* What 
remains is good for grazing or for grass and jungle produce or 
possibly for some exteusioo of cultivation. It is good for little 
else, ond there is no prospect of its being turned to any other 
account There is probably no portion of this land that can be 
used eitiier for tea cultivation or for any kind of plantation* 
Under tliese circuinstunces tlie question arose whether tbe restrio* 
tion as to proprietary right being acknowledged in anything more 
than the cultivated and occupied spots should be maintained. Sir 
W. Muir resolved' that only such waste lands in excess of the 
requirements of a i^Aol should be marked off os " Ooverament 
waste that were in excess of one thousand acres. Thai within 
the kkai proprietary right should be exercised over all third-class 
forest land to such extent os etch khat might require, with the pitH 
vision that hod always existed that there should be no poww to 
alienate the lands. Tlie restrictions os to grasing and collecting 
firewood were confined to first-class reseved forests. Such con¬ 
cessions as wm then granted and sncb restriction os wm then 
enforced were entered in the wifik^Uatt or * record-of-righis* of 
each village, so os to preventany disputes in futore* 

The JiuDiir divishn is entirely surrounded by Kative States, 
except on its southern boundary, where it adjoins the Dehra IMn. 
The main physical feature is the great central ridge that forms the 
water-parting between tbe Jumna and the Tons. Commencing at 
Hsripot-Ui&s near KAIsi, it runs west of Cbakrita to Deoban, and 
* O. a 2fo. suA., Eevciee TkpMmut^ doled Aik Jinswy, im. 
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then in n north^flterly direction to the Karimbo peak. It next 
tuma round the head^-traiers of the Dhirag&dh and proceedi eaft* 
wards into Tihri. It is along this ridge and its numerons spurs 
that the chief forests are found. The rocks are principal! j lime* 
stones, shales jmd slates. The first-class forests within this tract 
measure 8,795 acres, and the secoudH^last forests cover 88,282 acres. 
The first*class forests are entirely within the control of the Forest 
Department with the exception of some 575 acres, within which 
grazing rights are permitted. Of the second-class forests .^ome 
13,917 acres are tempoianlj closed and are preserved from fire to 
allow of reproduction. The dirision forms a section of the outer 
Himilaya and the forest vegetation varies accordingly. At K41si 
on the sonth we have such trees as sdf, biilif dAoora, hUam^ kaldUf 
and sisu, some of which run a long way up in the hot and 
confined valleys of tiie Tons and Jumna to an elevation of nearly 
4,000 feet. We have next the grey oak, rhododendron, and Andro^ 
medfi between 5,000 and 7,500 feet. At the lower limit we have 
the ehir pine and at the npper the blue-pine and the Above 

these, 7,500-10,000 feet, come the dsoddr, moru and kar$hM oaks, 
(bur species of maple, borse^beetnut, walnut, cypress, sprace and 
silver fir, yew and several speciee of Pyrxs and the willow. Of all 
these, the dsoddr ia the most valuable, and it ia now found in the 
Lohkandi and Kotikanisar forests in khat Miskn : the Konaia 
forest in khat Lakhan ; the Tutwa, Maura and I^khan forests on 
the Dhdrag&dli; the Chijfil or Kathiy&n forest in khat Pbaoyir. and 
the Koti forest in Biwar. Of these the Lakhan forest is the finest, 
but it is doohtfol whether the Dhirsgidh can be utilized for the 
trsnsport of timber. The revenue and exports of timber will be 
found in the appendix. 


The forests of the Upper Himilaya in Knmann and British 

^ „ Qarbwil contain very little deoddr and are 

VortsW «f the Vyfte . • « # tv 

BlnSisja U BrUUh tar- composed prmcipalJy of eMr pine, spruce, 

ailver^r, oaks, horse-cbestnat, and other 
trees of small economical value, and consequently, except those 
on the upper feeders of the Alaknanda,^ have hitherto been little 

t Bss WAtar^i iottal sarrer of K n sii n a sad OarbwiI, liS4-S6, vblsh fires 
astorei mm on tbs Mi4s of on# m\U to aa Inob fa abeste of tvslrs Inobss 
MM, SeeoiDpaalad hf tabaUr stataBMUls afaeviof tbs sottift and aiAbsr tod 
Stas of tista losaA biosb. 
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wotked* From tbeto Utter & Urge mtmbev of eMr sleepen hee 
been supplied to the Best ludUo Beilwey. lliere ere sererel fine 
forests of Abiss SmUAiama, A. WMia^a sad PUtts eassUe elong the 
left beak of the AUkuende from Joehimetb to Pipelkoti, but tbe 7 

occupy the tope of the ridges et some die* 
tsDce from the river. The longJeeved pine 
oovera the slopae of the Negoli veUey opposite Nendpsejig, the 
Ndgpur hills opposite Chbetwepfpel, end the valley up to PokhrL 
The forests on the upper peri of the MandAkini end in the valley of 
the Hadmaheshsmr rivers are too distant to be of eeonomioal valuer 
SimiUrlyi the fine Mr on the slopes of Tungn&tb are too far from 
the river to bear the expense of exporif thoughi perhaps^ the box« 
mood, of which there are some good examples, may prove of use* 
The cypress and exeelsa forest on the Bishunganga near BadrinAth 
is also too far removed from the means of carrisge to be suitable 
for working. The pine forests near Tapnban ou the Bbauli are the 
most extensivs in Qarhwil. They stretch in one unbroken olook 
from the western spurs of the Pilkhdnta range to above Hindi, a 
distance of sixteen miles with a breadth of from one to three miles* 
All this is a mixed forest of AbU$ ^Mnaut, A. Smitkuma, P. 
esba, cypress and a f«^w <Uoddr, with box, yew, and Quercas semeoor* 
pi/olia. The sy^^nore (Acer pieium, Thunb.), from which the 
Tibetan bowls known w lahauri^Acba are made, is found in the 
valley of the Biniganga with horse-chestnut (^^teulas indtca) 
and silver fir. Higher up* the Dhauli as far as MalAri similar 
forests occur, and here also is the only.natural tUoddr forest io 
British GorhwAl, but unfortunately so placed as to be useless for 
export. 

In Southern GarhwAl, there are eA/r forests on the NayAr at 

Kainur, 8ungarkhA],and Juniyagarh, and on 
the Dud dkatoU range, great forests of silver 
fir and spruce oover all the sominits up to 8,000 feet. The western 
slopes of the same and adjoining ranges are clothed with dense 
forests of oak and other trees of some value to the exteut of about 
fifty square miles, of which the silver fir occupies eleven sqc^re 
miles. Below Kainur, the Naj’Ar might be used for transpoii^ng 
small tiiiibor daring the floods, hot the (JhhfphalghAH river i* 
sI\;Uow for this pur|>oso and too niuoh obstructed by boulders, 
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thoQgli fine Mr trM ar« to bo found on* both its banks and at 
Saimkbot and T&l. The Dhupor hHU hare been cleared of jungle 
for the mineral works. The eastern slopes ot the Dudikatoli range 
are oorered with oaks and some seTon squaie miles of silTor 6r and 
the 7 drain down to the Btzngaagv A fine ehir forest nearly fifty 
square miles in extent oooupies the Talleys leading to the Biin* 
ganga between Lobba and Gaoki, and the pine-clad slopesof Badbfin- 
garh and Bhatkot hare a similar direction. The lUin ganga 
appears to be large enongb for fioating down sleepers during tlie 
time of flood, and theee forests may prore a useful reserre hereafter# 
Alf the hills below Qao&i are oorered with stunted and twisted 
sAfr. ExteDATe ehir forests of good quality exist at Binikhet and 
Sydni, and hare already been noticed: also alrag the Qigar range 
and in the Malwa Til, Bimgmrh, Saimkhet, and Khairna Talleys, 
and at Badhindhdra on the Kosi Tbe Koei appears to be nnfit 
for rafting except in the floods, when small timber might be sent 
down it to Bimnagar. 

The pine forests on the Pindar from Beiuwa to Kulsiri adjoin 

^ ^ the riTer where it is 3-600 feet wide. From 

WoTth«e me fn QsrSwIl. ,, ^ ^ . t 

Hay to October, tbe floods are incessant ana 

snfBcient to float the largest timber to the AUknanda at Kara* 

pnyig, and thence to tbe Ganges at Hardwar. There are no rocks, 

rapids ok obstmetious tbe whole way, and the fall is about fifty feet 

to the mile. The cost of felling is about two annas per tree, and 

the cost of carrying and shooting down large trunks would be 

from two to fire rupees each according to tbe dislanoe or, if pre- 

viouily cot into sleepers,, about one anna per sleeper per mile of 

land carriage. Sawing can easily be arranged for by imported 

^ labour. For three ok four miles aboTe its jnnetion with the Rndar, 

th^ might be nsed for sending down small scantlings of 

but the cypress 

appears^to be too far up to admit of working. Tbe Kandikini, for the 
first fifteen miles from its junction with the Alaknanda, possesses 
sufficient Tolume in times of flood for the teaosport of sleepers from 
the magnificent forests along its banks. The extent and rariety of 
the ^nes here are nowhere surpassed. They grow over the entire 
Talley, six different species being indigenous and a diametsr of fire 
feet is a usual rise. The spruce forest aboTS Kanili is the moti 


tbe pine which grows abundantly along its banks, 
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important, boi cyproas and d^lAr also occar with yew, haze],^U>x, 
and all tbe other pines except Ahin duinoao. 

Tbe opper valleys of tlie Sarja and its tributaries cooUin over 

a hundred aqtuiro miles of fine pine foreAi. 
About and above Kapkot there is notliing lut 
pine; much of it, however, is pncUcaily inaccessible, and os tlie 
Sarju is not a onow-^fed streuna, rafting can only toko place in titut 
of occasional floods in tbo rains. The valley of the eastern Rimgonga 
down to itsJunctiOQ with the Sarju has a conshlcmbte oxtent of 
chir and silver*flr forest along its banks, but tbo river iUcIf presents 
some obstacles to rafting. Sdl also occurs in the vulloys of the 
Sarju undBiniganga, but of little value ns Umber. There is a con* 
siderable amount of pine forest near enough to the K^i, and about 
Askot and Balwukot some vciy fine limber. I indeed, almost all tbo 
valleys leading down to the Kuli between Askot and Burmdeo con* 
tain an abundance of cUr of very fair quality. The Qori has a 
volume in time of flood nearly equal to the Pindar, and there is no 
obstacle ia its course from the piae districts to the Kill. The efUr 
forest along its banks, espcciully near Masioli, are inferior to none 
in quality or quantity. The banks aUo are well-adapted to shooting 
down logs into the river, and ]al>or is cheap and abundant. A 
mixed furuei of silver fir and A. duinsm with box occurs on IHiin 
Dh5ni, but apparently too high up to be available fur timbcT. The 
forests around Chipuhi aboaod with horse chestnut, sycainoro, bircb, 
yew, poplar, and wild fruits which grow up to 11,000 feet, above 
which is bare grass and rucks covered with snow till June. Tliese 
are all too remote from the river to be available for timber for 
export la the upper valley of the Kili there are numbers of cAir 
along the precipices close to the river, scattered patches of the 
faemIock*spruce (A. dvmosu) intermixed with the excelsa pine apj 


considerable blocks of the silver flr, here called tnhnan, which occurs 
also in the Darina valley, too far from the river for export Box is 
found in the Oori valley near Hilam* and in the Byins patii under 
the name pdprL The grain of the wood appears to be coarser than 
that of the European species. The yew ia as good as the Europesii 
species for turnery and all purposes. The.holly is close and even 
graiaed, and fit for turnery, and the spi^cies of birch known as ptSyu^ 
uHs yields a wood for doors and p&uub that bears a very high 
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poluh ftiid ii 0 B« of the boot Uuit we lure. Betidei tbeee^ maploi 
hesel, biroh) wild apples, wild ohenries ud pears aboasd, all of wbicb 
have tbeir vnlae as timber for tomeiy and other porposes. It oan* 
not be denied that, is in the oase of mines, much of the valuable 
timber trees of the inner Him&laya are in snch a position as to 
lender them practically useless for export; but should the necessity 
arise, some mechanical cootriTance will doobtless be inventod for the 
better and more easy removal of the logs to a streom that can carry 
them to the plains. The shoots that have been in use in Jauns&r 
(pr some yeirs have materially assisted mannal labour, and when 
advisable, the same prinriple can be applied to the removal of valu* 
able timber from the forests of British (jarhwtl and Kumann. 


We have now briefly sketched the character and position of each 

of the great State forests, and shall proceed 
to describe tbo system under which they are 
managed. The expenditure nnder ^forests’ is divided broadly into 
fliatincurred on aeooimt of * conservancy* and that for* estublishment.* 


The establishment protects the forests from trespassers, prevents 


nnantborised felling of timber, enU down creepers and noxious 
undergrowth, marks trees for felling, repairs tlte fire lines, and 
superintends felling operations, both tliose undertaken on behalf of 
Qovemment and Uioee carried* on by private individuals. The 
forest officer himself decides when felling operations may be under* 
taken, the principle observed being to work out distinct blocks as 
well for the sake of more easy supervision as to enable the depart* 
ment to open or close distinct areas at the same time. It is also 
the duty of the forest officer to snperintendthe felling, sawing, collect¬ 
ing and carriage to the depdt of the timber collected for Govern^ 
ment; the counting, stacking, and classification of the logs in the 
depAi sad the setUement of the accounts of contractors ; the repair 
of old roads and the construction of new ones. The forest officer 


haa charge of the collection of tolls at the forest stations. These 
are rituata along the main lines of forest road, and in each there is a 
clerk and several peons. On the arrival of produce of any kind 
liable to toll, tho clerk examines and the quantity and the doty 
reoaived are entered in a book arranged in the form of a receipt 
and oounterfoil. The clerk bands the receipt over to the exporter, 
and forwards a copy of the counterfoil to the head-office of the 
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forMt-Jiriaiofi. exporter proceeds widi his load until he is 

stopped ftt a second line of posts established where the forest roads 
converge on the main public roads. Here be gives up his pass, and 
the goods are again checked and any deficient duty is collected. 
These iMsses are also sent to the head«office and compared with the 
copies of the counterfoils previously forwarded by the clerks in 
charge of the first line of posts. Deputy overseers insp^ each 
post, and rangers patrol the intermediate spaces to prevent smug* 
gling; and in addition the stnallness of the tax makes it hardly 
worth the trouble and risk necessary to successfully evade the pay* 
ment on petty ventures. It is only when the exporter bribes the 
whole establishment and removes valuable timber wholes ale that any 
profitable result can be expected, and thi> may be cousidered a very 
remote contingency. The revenue collected is forwarded day by 
day from post to post to the nearest treasury, and the official in 
charge reports the amount received from each post to the head- 
office of the division, and this is again compared with the total 
entered in the passes and counteribils. 

The principal timber depdts in the Knroaun forest-division are 

those at Bimnagar and Moradabad, and the 
markets for minor forest produce are at 
Chorgaliya, Haldwini, K&ladhdngi, Chilkiya, and BAmnogar. The 
Kttini T&l forest^ivision finds its market in the settlement itself. 
It has a special local conservancy staff, who superiotond the felling 
of trees for timber, fuel and charcoal, the dues on which are col¬ 


lected according to a special table of ntes. The Bfcnikhet forest* 
division is purely conservative and supplies only the local demand 
in the Binikhet settlement. Kbohdwira or Kotdwira, as H is 
more commonly called, is the great mart for the exchange of minor 
forest prodnee in GarbwiI, and, for the sale of timber, depdts have 
been established in this division, both on the Birnganga and on the 
Qangea Hardwir on the Ganges and B&jgbat on the Jumna are 
the two great timber depots for the whole HimBlayan tract between 
the Ganges and the Tons, izudndiag the Dehra Dfin, Jaunsir, and 
BhAgirathi foreet-divisions. A consideraUe amount of timber and 
minor forest prodnoe, bowev^, finds a way to Uie plaint* through 
the pass es in the SiwAliks to Bihfirut>ur, and Meerut. 

Good roads oonneot all these marts with the different lines of 
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railway^ and with the extenaion of the exiaiing line from Bareilly to 
Pilibhjt aod Kaini T&l, commonication, so far as Kumaon U 
coQcemod^ will be complete and the value of the minor foreai pr^ 
dace will be enhanced considerably. In appendix A. will bo found 
a table showing the rates now levied on timber of all kinds and 
minor forest produce in the Kamtun fore$t-division. It has not 
been considered necessary to give these tables for every forost«dlvi« 
sion^ though they vary slightly in debiils in each tract* Enough has 
been given to lumish a fairly accurate idna of the extent and character 
of the State impoet on forest produce. Perhaps the most curious fact 
elicited is the number and variety of the articles coming under the 
head ^minor forest produce.* Here we have the drugs, tans, dyes, 
gums, reeds, fibres and grasses of the preceding images, with the t'lll 
that is levied ou Iheni by Government, and the average annual 
export from the forest^li vision based on the returns of four yeara. 
It Las been found iinpracticablo to give u correct soiling price for 
those articles: so much dopends upon the locality and circumstances. 
The greater part is colloctod and exporU'd by the poorer classes who 
exchange their goods for grain or clothes and earn but a scanty 
sabsistenoe. Still confining our remarks to the Kumaun forest- 
divisioo, some idea of the extent of the felling operations will bo 
gstbered from the fact that, between 18$9-fi0 and 1879-80, the tim¬ 
ber cut aud and sold by Government agonoy amounted in this divi¬ 
sion alone to 3,040,841 cubic feet and Uie quantity cut aud exported 
by private agency amounted to 8,680,607 cubic feet between 1865- 
66 and 1670-80. The greater portion of this timber was siii of good 
quality, though of late years aecond-claas timber has come into 
considerable repute. lo addition to this, great quantities of dry 
timber were exported by merchants at lower rates, and in the 
Kumaun Bbibar, many thousand acres of sdl, Aofdu, dAumt, and 
other trees were out down and exported to make room for cultiva* 
tioQ. No detailed acoouot of the quantity can be given as the duty 
was usually levied by cart or bullock load. If we remember that 
eimilar operations are going on in each of the other foreatpdivisions 
bordering on thej^lains, soma idea may be formed of the extensive 
nature of the foreot operations. In Jaons4r and the Bhigirathi vaUey 
{be principal export is timber for railway sleepers cut and exported 
by QorenunieDt agency. Appendix A« gives the revenue and 
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^xp^nditufA of ftll fomU for m far bade aa the records appear 
ftccQrmte e cough for reprodactioc. 


Boshmeria cirea. Hook, et Am. ; Urdta nivea, Linn. ; U, Untt^ 
eUtimOf Boxb.'^^hina grass, rhea, rheca,* ramie (Malaj). Bracdii, 
409. 

The rheea is indigenoos in Cluna, Japan, the Phillipine Islaodsi 
Java, Somatra, the Indian Archipelago, Skim, Barma, Sihgapnri 
Penang, Aoim, and Bangpur and Dinajpar in SSaitem Bengal It 
is cultivated in Chino, Japan, and the Indian Archipelago, where it 
is stated to like a moist soil, and flourishes best in allovtal deposits 
along tl)e banks of rivers and generally in the fertile flats such as 
are found in its native haunts in Ouna and Snmaira. The eoltiva- 
tion of the rheea in these provinces dates from the year 1868, mod 
in 1865 there were several small plaaUtions in the Dehra D6n* 
Ute Government plantations were begun in 1867 by devoting a 
small portion of the Chnndw41a garden in the Ddn to the propaga* 
tion of U)e plant for distribution to those who desired to embark in 
its cultivation. In 1870, the regalar cycle of inquiriea as to the 
value of the economic products of Indig brought rheea pronunently 
to ooticf, and orders were issued for the ezteoiios of the existing 
Government plantations both in the Bdn and at SaUuanpor. In 
1871, a prise of £5,000 was offered to the inventor of the best 
machine or process for the preparation of the fibre, •"d in the sane 
year, instructions were issued for the sui^ly of stems for a trial 
between oompetitois for the prise and for distribution for prelimi¬ 
nary ezperimoots to all who were likely to make use of them both 
in this country and in England. During the year 1871-79, the area 
under rheea in the Ddn and at SahAranpur exceoflad 37 acres, and 
upwards of nine tons of stems were forwarded to England for the 
use of intending competitors. 


The first trial for the prise took place at Sahiranpor in August, 
^ 1878, when a machine, the propotr of Ur* 

XafSw m _» A wis a« e a 

0. tirag of Edinburgh, was entered for com¬ 
petition. The following extract firom the official report of the trial 
will show what degree of succeas was obtained 9— 


"Tbt tMebloc ,m apl*ei at neaktiilai, Issnoe'i U It wiO ■ads ea4 
poc H sasd, tha gsUtlvs s twe f th s< Ihs wieui peew havisf bsm wsU coMUsmA 



EntiLkrkit trmtcn 




ll U oiItnlaM to v«r v«l1» ftM toiifrw to tor •• Mac * 

MtoUallal of worlu *fht Mrtrir» ii bom alva^ ba tbo com 

wlih laachlaB of Ibto klad, i. •.» ountrirad to do a work of which ihere la lUUa 
Of no cxp$rimc$ OT^IaMa aad witooal tomao of okuiniag tka natural BUitorlal to 
wor k wfon, U tor from niitiirid Tow, It caj, of aaob maehlDB aro avar eoa* 
•traetod atoaeeaUatodotka worklar wklab tba^araUitaodadi noat ara canarallj 
fwrfaolad hf dagtaao throofh aoBarcaa partial dailaraa; aiparlrm faioad in'toa 
pTnoiB of working alona aaokUng manp dafaeia to ba aaao and Tamodlad and a 
parfact maablna to ba produaad* and aaah appaara to ba tba oaaa wltb thla Bill i 
for* ladapaculaoi of wkclbar It U or ia not tba bott daaeHptlon of maohlBO for 
prapariag tba fitfra* ti la, on tha ooa baa*!* In coanp pointa rarj deficient in tba 
work lha aahlbltor aaCa It forward to perform, wblla, on tha othar baadi It la 
aartola that U caa ba Improrad to ojoab that U faaltp.'* 

Hr. Qreig was awardod £1,500 for liu inachinr, in conaidera- 
iioa of thp akill, Ubcar, and axpanafi tnenrred in ita construction, 
and in rocogniUoo of ito being a real attempt to meet the waste of 
Oovemmeni 


fieogml oompctitloa. 


Id 187ft*74 and 1874«75| the area anderrbea was maintained at 

87 acres, and in 1875«76 further instructions 
were receiTed to contiuoe the aiijiply of 
•tema for experiinestal purposes. In August, 1877, the otfer of a 
prise of £5,000 was renewed, and the following S|>eci(ication of the 
machine req;uired was poblished for general infermatioii in India, 
Europe, and 


w Sfhsi Is Toqaifod to s mscblM of ptooM espsUt of prodoeiog, bp aolmsl, 
wstor, or stosa power, s toa of drcMd fibre of % qasllt/ which ebell ererege lu 
Tsim not Mm thso X4S per too in the SoglleH msrket, to s toUl ooet, loclwiiag sll 
ptooBafs of pvopsxtofou sad sll BMdtol sitowsaoc for wmr sod tear, of aot more 
i^sa Xlfi per ton, told dewa to aoj peri of eblpmcat to Xadla, sod CSO in KngtomJ, 
alter pspmeat of sll the chirgre oeosl in trade before goode reach the heode of the 
Baaafictorer. The prqeBSfe of preperetloo ere to be ODdentood to laelade all the 
opertoloaa leqalred Btoeeqoeul to ibe eatting of the Mem from tbe plartto in the 
field, aaill the fibre to la a eomUtlon ill to be pecked lor coaVepnaco to Iho 
oaarket. Tbe maehiperp auplopat iiioet be tliuple, etroag, dorable, and ioexpen- 
aire, end ehoaM be anitvd for efectioa In the plaatatloos where the thca to xro'i^o. 
Xt niaal ba edited for tccatmcnl of the frteb Mema ee cot from t\\o plent. Ttc 
tTMtomtef dried steaaa oileri certoln difitoaltica, aod tbe fibre prepared from 
tb«a Btnet, BMireercr, alvaps be mocli mote coetlp than the fibre produced trooi 
greco etoOM. Bxeept dntiag ibe bet, dip, weather preocdlng the raiat la Upper 
India (where rhm growa hmi\ U to very dlftealt so to drp the •tcoia that no fer* 
■Mtatiea of mildew ihall oeour. Bat daring tbto m m oo the etoine are oooipara- 
tied/ ihort sad tbe erop puor aaJ etmitod, aal«e it to artiflcleltp irrlfitod, and 
aneb gtetolj inertaam the coat of ealtlmloa. In tite ratojr •eaeoo the piani to in 
Am ecaditlea, bat to tbto a s aeoa ll to atosoai iBpotelbto to dr7 tbe iteuu in quuatlt 
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wHHMi iajdriDg flbrr, tnlM recoum U had to ariifleial cdmiu of d«ike*> 
itoo, which gTt%i\f lxuir«M« toe eoct oi the oiatoflal. U le therefore obrloui that 
the Attention of lorentore ihould he given to the dUeorer^ of A proceoe for the 
treetoMiit el the green etene.'’ 


The triab commenced in Septcmher» 1879, at Sah&ranpur, and 

ten comjietitors entered machiDes of diffeiv 
ent kinds, of which three were withdrawn* 
The following is an abstract of tho results :— 


BeioU. 


Competitor. 

Green items 
ASrkofl up. 

Toul 

Sbrs 

obtsia. 

Poreeat* 
Age of 
flbrs. 

CMt psf ton. 




^ons qrs. 

svi. ft. 

ft. 

1 

Rs. 

A. 

ft 

M. Z. P. Vsnder Ploeg 

os* 

1 

u 

0 

0 

list 

an 

SOT 

A 

0 

l)r. CoUjer 

MO 

see 

t 

0 

0 

0 

147 


IIS 

0 

0 

rsrli mschlns 


S*S 


*se 



1 

104 


4sa 

14 

0 

M. Nsfons 

see 

• * 9 

a 

7 

s 

0 

as7f 

i’44 

ss 

14 

4 

Ur. Csmerom 

♦eO 


1 

a 

s 

0 

«,i 

aai 

1 

S90 

It 

0 

Mr. Anerf 

eee 

sss 

1 

10 

0 

0 


sn; 

4IS 

0 

0 

Hr. Blcchynden 

ssi 

0*0 

0 

11 

1 

0 

981 I 

4SS: 

SSI 

4 

i 


The judging committee consider that the limit of £15 per ion 
for tlio cost of }irc)Xtratlon and laying down the fibre at a port of 
shipment in India would render competition practically impossible 
froiu a place so distant froiu the sea^board as Sah&ranpur. Fur* 
ther, that the plant grown at Saharanpur is not calculated to give 
such good results os that grown in moro suitable localities, but tlmt, 
on the aholo, tlie expcriuieuts made during tho trials, though not 
decisive, have gone far towards cstablisliing tho conditions under 
which a fair verdict can be awarded and have advanced an iinpor* 
tant step in tho progress made towards the solution of tho problem. 
The awards have not yet been published, as they depended on the 
valuation of the fibre in the English market. The ndvao ;e jnade 
in this competition shows that the invention of a succcs.4fid machine 
is merely a question of tlino and jnstifies the rosolutiun of Govern- 
tnont to continue the supply of rbei*a steou for expriijncntal porposes. 

The Dulch botanist Blumo, in his report on the cultivation 

of rbeea in Java aud Sumatra, states that 
CiilUvAtlott end prospects. «^ . i i . 

” the plant tbnves best m sliode, m a moist 
and fertile soil: conditioos such as are usually foiiad in abandoned 
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coffee planUtioiiB. * * The plant thriven beat in the hiMy parts of 
the country in which rain is firequent. In the plains it wouU 
require irrigation/’ The conditions under which the plant flourishes 
in the coQDtries best adapted to its growth are a moist tropical 
atmospbeiW) a shady situation and a low-lying alluvial soil* These 
conditions do not exist in Sah&iunpur. In the cold season, so soon 
as the temperature falls to about 40^F«, the whole crop, leaves and 
stems, become Uack and fall to the ground. The roots then 
remain dormant until Janoary, when the Aelds become green again 
With the young shoots. As ibe weather becomes warmer, the 
plants require irrigation at regular intervals of time, and weeds must 
be removed until the plants are strong enough to keep them down. 
The stems also ais very short, owing to the effect of the hot dry 
winds which prevail in the^e provinces, and they ripen irregularly 
from the same cause, the tops being often green and soft, whilst the 
lower portions aro ripe and haH. Until the meeting of the com¬ 
petitors in 10711 it was not known how inferior the Sah&ranpur 
stems were when compared with those raised in more suitable oli- 
mates. During tliis trial, stems grown in Dehra and Calcutta were 
found to give better results than tlie local produce, presumably 
owing to their having bean raised in k nioister climate. A heulthy 
stem is described as an evenly shaped flexible wand of a length 
varying from 5-7 feet with the same colour throughout and ripening 
in all parts siiDiiltaneously. The Sahkraupur stem was generally 
an irregularly shaped stick, 3-6 feet high, of uuevea growth, 
with irreguluf dUtanoes between ibe joints. Many of the stems 
were stunted and imperfectly nourished and unequally ripened. 
The conclusion arrived at by the committee was that either the cul- 
tiTution was insufficieDt or the climate is unsuitable. Experiments 
are now being made to ascertain whether trenching and heavy 
manuring will c<MTect the defects observed, but it is believed that, 
as with most plants, climate is the first consideration, aud therefore 
rheea coltivaiion in tbe drier ports of these provinces can never be 
more than partially succesaful. There is no diiBcalty in raising 
the plant from seed or in propsg&tiogit by enttings. Dr. Jameson 
has estiinatod that an acre will yield four crops in the year, aggre¬ 
gating ten tons of green stems. Ikkiog the yield of fibre at one* 
twentieth of the green stem, the return of marketable fibre per acre 
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will be IiAlf a ioa. The Ytlue of rheea^fibre in the JSngliah market 
at present is from £40 to £60 per ton, according to qoalit^, a prioe 
that should alwaye leave a fair mergin of profit to the cultivator of 
the plant and the preparer of the fibre. 

GJHCHONA. 

For several consecutive y^‘ar8 previous to 1872, experiments 
were undertAken in the vall*y» and hills of these provinces for the 
cuUivaUon of tho cinchona plant. It was tried at OhaudwAla and 
other localities in the Dnhri Ofiii at 2,500 feet, at Chbajaiiri in 
Oarhw4l at an altitude of i.fiOO feet, and at Hussooree at an attitude 
of 6,500 feet» In Eumumi, experimento were made in the BIi4bar 
at 2,000 feet, at H4walh4gh at 4,500 feet, at Ay4r*ToU and B4ni- 
khet at 6,000 feet, and at Arkalli at 6-7,000 feet In all theee 
places, except the Bhnhar, the plnnU progressed during the hot 
weather and rains. It wan con^tidered necessary to protect the 
young trees from the frost during fhb cold weather, snd this was 
done for three years and until many of the plants had attained a 
height of 4-6 feet These, with many others ranging 2-3 feet, 
were then left uncovered during the cold weather, with the result 
that every one of them perished in all the localities mentioned. 
Similar attempts proved ai)>iiccc.49ral in the Kongra Valley and 
Panjib Himalaya. In Kangra. where many of the plants had reach¬ 
ed 4-5 feet in height, a singh* wiuteria frost was found enough to 
destroy them, and at Banihhet, plauta of C« suedrabraf 4-5 Feet in 
height, were cut down by tile fruit, though parUally protected. Dr. 
Jameson closes his account' of these oporations with tlie following 
remarks To continue the growth of the plant as on experiment 
in view to the cultivation for economic purposes would be a mis¬ 
take, and tho time diercfore has come to close the experiment which 
has been canned on with the uimost labour, care, and attention, and 
to declare that the valleys and hills of the HimlUaya of the Norths 
Western Froviuces and the Panjub are not fitted for the cultivation 
of the cinchona plant.’* 

TALLOW TBEB. 

Stillingia Bebiferaiy Micbx.—^Tallow-tree. 

A tree belonging to the natural order Enphorinac^f introduced 
from China. This tree fruits abundantly in all climates in India 
> Bel. Uct., r. (IBS 8«r.)i VI., eos,aBil Lkk'sBeporl, 1., fa. 
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from Calcuti* to tho Theie «re latge plutatioflf ui 

Sfth&rupar, tho and on the a^Tonl tea^plantationiio Kninaavr 
Tho aeedi were aown in ibo Bahiranpor gardena in 1858, and ao 
rapid wai their growth that, in 186d, they meaaured 6 feet in cir-» 
cumferenoe S feet from ike ground. Plantationa were esta* 
bliahed in the Dohia D8o, at 4-5,000 feet in the hUla at Hawalbigh, 
Ayir Toll, and P4ori, and in all these pieces there wea an abundant 
yield of fruit* The seeds lie within a capsule and are enveloped in 
a fatty matter which yields a tallow* Animal tallow consists of 
stearine and elaine, both of which are found In nearly a pore state 
in these seeds. The mode of extracting^ the tallow is very simple. 
It is merely necessary to boil the seeds and strain through cloth 
into water; and to purify the tallow, boU again in water and strain 
through a cloth as before. For burning purposes the tallow is 
excellent, as it gives a clear, bright, inoduroos flame witboot smoke. 
It has also been tried with some success as a lubricator for railway 
wagons. The wood is cloeo-graioed and yields a timber well fitted 
for printing-blocks, and the leaves afi'ord a dye. It was thought, at 
one time, that the cultivation of thb tree in Kumann would yield 
results seoood only to tea, botactual experiment has shown that ihe 
labour and expense involved in ooUeoting the seeds and extracting 
the tallow are iar in excess of the value of the product; and in 
Calcutta, where it was introduced over thirty years ago, the result 
has been the same* 

IPSCACUABTHA. 

Oephcalii Ipecacuanha ^^In 1870, Dr. Jameson procured two 
plants at the Kew Gardens and brongfai them out to India, where 
they arrived safely and were planted in the gardens at Cbandwtia 
in the Dehra Dfln, but ultimately perisbed from frost* 

COUOAK. 

Qnerctu tnher, Linn.—Cork oak. Brandis, 485. 

*At various times seeds of the Italian and Spanish cork oak have 
been planted in Debra D6n and have germinated freely. The 
young trees thrive well and may, hereafter, prove of value, but the 
nitimate success of the experiment has yet to be seen. 

* For Dt*. Maosevsa't SMoriptlou f tae wocwi of assottfselsKe ia Alas, set 

Asfl.*Hort., Ita., TIf, laa 
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8WEXT cissnnrt. 

OtitUU Tnlffarlar laniL ; C« Qaerto*—Sweot obeatnnt^ 

Spanuh cheatnui, ch^taiguier. Brudis^ 491. 

The aeods of tbia tree vere iDtroduced hy Bir Joha Stracbey, 
and flab&eqaenttyconflignmente were received by the Superintendent 
of the Botanical Gardens, Saharanpur, by whom they were planted 
and the young trees diatribatad all over the Don and Kumacin* 
The obestnnt yields freely in the Ddns and Lower Himiiaya^ and 
now forme an appreciable addition to the fruit reeonrcee of the 
Dehra bazar. In Italy, Greece, Central France, Spain, and Coreica, 
it forms an important article of food for tbe inhabitants of the 
mountainous regions of tliose countries, and from the suecesa of the 
experiments tried here, it appeare that tho cvtablisliment of the 
chestnut in suitable localities in these hilb presents no didfioultles 
ihit eauQot be easily surmoanted. 

CABOB. 

Oeratonla Siliqna, Linn.—(Jumb or St John^s bread-fruit tree s 
the Alga robs beans of coromorce (fruit). Brandis, 166. 

The carob was introduced by Dr. Jameson from Malta in 1661, 
and by 1663 it was extensively propagated and distributed in the 
Dan. Xho trees, though they flonrish well, do not seem to give pods 
in such quantities as they yield in Malta and Italy. In 1666, the 
same report was receivod, and in 1680, it has leen decided to try to 
improve tbe quality of the seeds by grafling, which, in Italy, not 
only prodnoes better frnit, but gives a yield io u much sliorter space 
of time. The trees appear to be unaffected by any extremes of 
temperature or excess! to moistore. The sweet nutritious pulp of 
the pods is ground and mixrd with grain and then baked and eaten 
by the poorer classes lu Italy, tbe Levant, and Malta. Tbe pods 
nre also given to draught cattle in the proportion of one measnre of 
carob beans to two measures of barley, and on Uiis foixl they both 
woA and thrive well. Tbi^ tree is indigenous in Spain, Algeria, the 
eastern part of the Mediierraneau region, and Syria. 

icEzavix. 

Prosopii glandoloM—The Meaquit bean. 

This plant, a native of Texas, waj.mtrodneed in 1676, and has 
been success folly propagated in Eumaun. It produces pods fretlj 
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during the rain^, not ell nt once, but in anooesdioD^ end seems to stand 
the extremes of beat, cold, end moisture very welb The beems are 
used os fodder for cattle. Acacia Uirtiiora, a native of Jiimaiea, 
bus recently beeu introduced. It yields a fodder pod and might Im 
cultivated as a bodge as well. It thrives well at Saharonpur. The 
EuchUtna {lieatuj) luxuriant^ w'bich yields a good fodder grass, is 
also under trial in tl>e Goverument gardens, as well as a series of 
Australbin gnisses. The PHhecolMutn Saituiny or * rain tree,’ hos 
been foiuid a failure, nut being able to withstuud the frosts in the 
cold weather. Several experimoutal sowings of fibre plants luivo also 
been made. Dr. Jameson recommended the cultivatiou of A^acg 
Cantala and o^neiica/ia, Aloe anymt^'tAia and intcrinediaf SanHcer^ia 
sgylanica and Taeca strictn. A recent report on Mdlarhra eapitata 
shows that it grows to a fair height and seeds freely, producing a 
fibre, however, in no way sn]>erior to the indigenous patmn (//iMs* 
cu$ cannobinus), but useful for mixing with Juto in the manafacture 
of bags. Some forty species of Eucalyptu/i have been cultivated. 
All seem to thrive fairly, and some of them remarkably well in 
Sah&mnpur and the hills. Caia/pa eperiosa, Engel., a trci* indige^ 
nous to North America, yields a tiudwr especially adaptctl for tinder* 
gronnd work, such as po.'iU, sleepers, and the like, and is now under 
cultivation in Sahiranimr, ami will also be tried in Mossoorec. 
Olives have been r«oived from Florence and are now planted out at 
Cliajauri, whore they appear to thrive well, the climuto and S'dl 
being very suitable. They are of the same species as that from 
which the famous Lucca oil is extracted. A considerable namber 
of seedlings of tho oil-plant, Ln//miaftria ttrrtca, raised to Sahitranpur 
have been planted nt Miissooree, hut it will take some time before a 
correct estimate of its valne can be obtained. Madden records that 
hops were raised with some success in Hawalhagh in Kumaon over 
thirty years ago, and experiment^ in the Diin in 18f>2-63 showed 
that they grow well there also. In tho plains, ]iowe\er, the flowers 
dv 7U>t seem ever likely to Iki Qs<*fut for brewing pnq>oees. IIops 
grow well at Sah^ranpur, and during the rains become most Inxu* 
riant; but it also hnpi)cnj that the flowers are produced at that 
time and tiie heavy rain prevents their proper development. This 
would appear to be a matter that should affect the culture of the 
hop plant in this country wherever the periodical rains are felt, and 
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Would Apply to tho whole of the HimAlaye of these provinces eqaallr 
with tlie ptaiDS. In co&clufiiou» mention may be made that fmii 
trees of all kinds, vegetables, flowers, and omameDtal ehrabs, bavo 
been introdnoed and propagated and dbtributed all over the hills 
from tho Tons to the Sdrda, and that for this pnrpose the gardens at 
Mueeooroo, Chajauri and Biiuikhet have well iulfilled the object for 
which they were establbbcd* 

TIIA.» 

The history of the onltivAtion and marnfactnre of bw in the hill 
^ dislriofs of the North-Western provinces 

having origriuitod simaltantously. with the 
iniroduot'cn of tho plant in India goni.r.«lly, und with its discovery 
as an iadigeuoiii |»lant in Aeain, it will advUahle to contmence 
with a brief sket<di of the circuiustancos which imve led to the 
undoubted success of tea culture in iliese provirtces. 


The claim of iirst originating the idea of cultivating the tea 


ItUlorr. 


plant in Tmlin is variously attributed. As 
early as 178H it appears that Sir Joseph 


Banks, at the request of the £ast India House, wrote a memoir on 


ilie sabjeot,^ recoin mending Uie introduction of plants from UUina 
to Bchar, llnngpur, and Knch Bohar. Some yesirs afterwards 


considerable interest was aroused by the n^portod discoveries of 
indigenous tea plants in Banna, Asdm, Nepal, Kumaan, and 
Bosihr. It was in Aikm only, however, that (he discovery of the 
truly indigenous pdant was conflrnjed, Mr. Burrell is inclined 
to believe that the discoverer of the wil<l tea plant in Ae4m 
was Mr. David Scott, an Indian civilian, who, when As&m was 
ceded to ns, took charge of the settlement of that province. It 
app^rs that some time between 1819 and 1821 be sent a specimen 
of the As&m wild tea plant to (^icatta to his friend Mr. James 
Kyd, whose father, Colonel Kyd, corresponded with Sir Joseph 
Banks about tea caltivation in India amongst other matters. This 
specimen was handed over to Dr. WalHch, and Mr. Burrell has 
sncceeded in identifying it .in the Wallichian herbariaui now 


* I am Indc'bied to Mr J F Dutbit, SapvrlntsndMi ol %ht BoUaiee) OarUtas* 
27.*W. for iblt notice of the tee lodoetrj In Kanavo * Bee aa iateresS* 

iof paper u%d b/ Mr. A. Burrell Uefere the Boeletv of Arts on Febroary tad, 
IS77, aad publlibed Id the Society*sJoaroal, Vol. ZXV.,p. Its. 
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Mon^iog to the Linnesn Society. Attached to the speciiucii he found 
« portion of Mr. Scott’s Ittttor^ but witliout any indication as to the 
date. The conclusions arrived st by Mr. Burrell are fully borne 
out by Mr. Thiselton l^yer, wlio^ being tbe author of a inonogruph 
on the Indian TenmimmiaceiMf mubt have made a special study 
of this subject i also by the late Dr. Anderson and Dr. McClelland. 
In a letter from the latter to Mr. Clerk Marsbitn the following 
parage occupy ;— 

'*Thc «lrcuiiMUnc«s broosht to Ufht bf Mr. Darrell eomddc exseviy with 
what I Hsrc Akwsys eaderituo'i to be liis tact, Itisi •^•cimeoa of the plant and 
#accdi of the indigenooa tea pUol bodbeea oaut by Mr. Boott lUrotiah Mr. Kyd to 
Dr. Walt lob early at Isoat oa ISSJ.** 

And furtlicr on ho remark 

** l{%\ Mr. 8coit*a diocorvry in 1S9I beea taken up In an active and onllghU 
ened apirit, ocveral years oustn havebren saincil, but public S|>lrit waa not pre* 
parsd at that porio<i for lauch enlorprioe. oad we were content to receive our teas 
fMm China. Deeide*, Mr. Scott had not at that tune reduced the ttlbea on the 
frontier to eubjeetiou, aad tlivtr ironblcootne character wm# kept alive by our war 
with Bunaa, and, olfove oil, wc woutod Lotd Willladt DcAtlnck, without wUoiq the 
ssconil dltcDvcry of the tea plant mlgiit have cliared Utc fate of the flrei. What 
we have most to rcfret is (hat Mr. 8oott*c Jiteover/ wo# not properly recorded, 
when ctepa might have beta taken, with bie oaeUtaacs, tor the (ranatoieeiou of 
seeds oad plants to the Botoalc Uarden in CaicatU, where the tea plant could 
have been proposated twdve ycara beforv its aubeequent diecovery in Afoio." 
Otbtir writers on the early history of Indian toa have meuuoncd 
Mr. Bruce as having first discovered the true tea plant in Asuiu, 
bnt as bU discovery was only made in 1823, bis claim must give 
way to that of ScotU 

The Knmaun plant notioed by Bishop Heber on his visit to 
Altnoiu in December, 1824, as well as that of Baaihr, described by 
Moorcroft in 1821, must be referred to an eve^pwn shrub called 
Osyns mpaUasU and belonging to the sandal-wood family. Bishop 
Heber thus writes concerning this plant. The tea plant^ grows 
wild all throagh Kumana, but cannot be made use of, from an eme¬ 
tic quality it possesses* This might, perhaps, be removed by culti¬ 
vation, but the esperiment has never been tried. For the cultiva¬ 
tion of tea 1 apprehend both the soil, hilly surface, and climate of 
Eumaun, in all ^9hich it resembles the tea provinces of China, are 

iRetordlar the •aiio plant Dr. Beyle in hla '^Illnatntlen of tha Botany of 
the aTwaloy.... Mewtala,’* p. htt. soyai^^^llw Isavoa of this plant are la 
Enmattenpleyidis eoabsUtmte foctsa: bonce mm travellora bava ben led 
tote the erfor'of statlof that the (res lea plant was to be fooad la this port o€ 
tbe BMonta.AS." 
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extremely faroDrable/* Ibe plant observed in Nep;J was a true 
tea plant in caltivationi and which Dr. Wallich afterwards ascer¬ 
tained to have been brought from Pekin on the occasion of one of 
the triennial embassies sent to China by the Gorkh41i government. 

The idea of cultivating tea in the hill diatricU of Northern India 

Tw ealUvaiioa ia the first Originated by Dr. Royle in 1627, 
llimiiara. ^ in charge of the East 

India Coinpany^s Garden at Buh&ranpur. In a report to the Oov* 
ernment of loJiai at the close of that year, he pointed out the 
resemblance of the Hitn/Uayan vegetation with that of tea-producing 
districts of China, as well as the •uitability of the soil, especially 
in Kumaun. Four years later ho again expressed those opinions^ 
to the Governor-General, I^ord \V. Hentinck, during the visit of 
the latter to Sahiranpur. The ropresentatious of Dr. Roylo from 
Sah&ranpur, and of Dr. WoUich atCuIcntta, and of other writers, 
eventually led in 1634 to the formation by Lord W. Bentinck of 
the Tea Committee. The chief object of this oommitte*> was to 
ascertain the best mode of introducing the Chinese tea plant into 
India, and of its culuvation in carefully selected localities. One 
of the first acts of the committee was the deputation of Ur. G. J. 
Gordon to China in order to arrange as to the best inodes of 
obtaining both the gonoine plant as well as Chinese cultivators. In 
the meantime, arrangoincuts were being made to select the best 
localiUes in India for sowing the seeds which w ere expected to arrive 
before the end of the year (1834). At the same time a set of 
queries was circulated by the commtUoo for Uio purpose of obtain¬ 
ing the opinions of those who were most compeicat to give their 
advice on this matter. Two important communications were 
received in reply—one fromCajitaia Jenkins, Agent to the Governor- 
General in AsMn ; and the second from Dr. Hugh Falconer, who 
had recently succeeded Dr. Royle as Su[>erinteiideQt of tlie Sah&ran- 
par garden. After describing the coniHlions under which the tea 
plant was being cultivated in China, and tlie attempts which had 
been mode to introduce the plant to other countries, he observes 

** There la, p«rhsp«, do pars of Ibe Cofopanf'e ierriloriss ia India vlUok 
MfpUas all ibo ooadlUons of tea dlMricu In (^Ina In respeoi ol eUniatei but 
ibera ara iUaatlooa vhidi approach it ao atari/ ae stroail/ to bear out t?<e 

I See alH»bU'*IU. Jllai.,*'pp. isi->7,ub(re thioc vieeearomorv luilr s at l« 

Hi 
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«0D6lttt)0B Oi»d tM mftj be so toecMsfull/ pTod^esd In Ibli coaatr^ m to bs in 
^joct of blgb oOttmeretAl impgrunco • • • • • 

It Hm bosQ MA that tho annuitl b^it of theoootbern limit of the too coUiTiltoft 
ia China, aa*uuked to extend to Canton. U 7 d^ f. At Sabiraopur, «blch map 
be oooaidered aa at the D«'rihera limit omtIj of the plaint of Iliodnatao, of 
Utllude higher, and 1 ,OOC feet abort tbe tea, the mean temperature of the pear It 
7 B* ; the temperature of June ia bO^, and of Januarp, 

** In the Himiiipa mounialni Uiia caae la widelp different, excepting perfodl* 
oal ralna & he^ all tho condUlont of the temperate oliotateare found, and hero, 
abore aU parta of India, we map look for auecetaful oultiratlon of tea.** 

After dfscrlbini; the geological fcaiare^ of these mouatatag, 
having made a special study of tbe subject} be Bommarizoa his 
cpinioas as follows 

1. Tliat tho tea plant may besucc^^frtlly cultivated in India. 

2. ** Tliat thi'i can be eipeoted nowhere in the plains from 30^ 
north down to tjaleutta. 

3* That in the Himalaya mountrins near tho parallel of SO^N.^ 
not>YitbBlinding some circumstances of soil and moisture of climate} 
the tea plant may be cultivaUhl with great prospect of success ; 
that n climate hero may bo fonnd similar in respect of tomperaiuro to 
the UM countries in Cliina ; Umt iu the direction, and great slope of 
the hillH, tlic absence of iablisUnd or elevated valleys^ and the con-* 
tracted figure of the existing.valleys, are tbe chief Jifiicultiea in the 
way of cultivation} which may prevent tea from being produced in 
great qoantity ou any one spot. 

4. ** That the moat favourable ground for a trial ia a tract on 
the outer ridges, extending from 3,000 feet above the sea, or tho 
point where the hot wind ceaseS} up to tbe limit of winter snow. 

5. ^^That ia the valley of the Dhooo, if not the better, the 
inferior eorta of tea might be produced.*’ 

The opinions expressed by Dr, Falconer In tbe above letter are 
remarkably similar to those of l>r. Boyle submitted from England 
about the same time ; and, os the latter declared, without any 
communication of ideas, for the two essays mast have crossed each 
other at sea.” Among the localities recommended by Pr. Boyle 
were Bhim XU, Hawalb4gh, Debra, and Pii^or in valleys from 
2*2,500 feet in elovation above the sea; also Almora, Jerrapani, 
Nalmn, and Subfithu at elevations of 4 to 5,U0O feet; abo Uus* 
soorie at '6,500 feeu 
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Shortly afler this Dr» Falconer received orders to examine the 

hill country aitunted between the Jumnn 
Dr. Falcootr. » • ^ ^ • 

and tho Craagee for the purpose of selecting 

suitable sites for tea nurseries. In view also of the experiments 
that were to be undertaken in Knmaun^ a letter wws addressed to 
Mr. Or. W. Traill, Commissioner of that province, by Dr. Wallich, 
Officiating Secretary to the Tea Coenmittee, dated 28th June, 1834, 
requesting him .to render what assistance he could in order to carry 
into effect the object in question. In Mr. Traill tbe Government 
found an officer well qituliiied to umlertake this work. Uo was 
assisted by Mr* R. Bliukworih, who >vas then at Alinora acting as 
plant-collector under Dr. Waltich for the Calcutta Botanical Uar- 
den. Two sites were cliosen for Dorscrie>i in which to sow the 
seeds that wore shortly expected from China. They were—Lachh- 
mesar near Almora and Bharipur near Bliim Tal. They are thus 
described by Mr. J. H. Batten, B.C.S., who was afterwards 
Comuissioner of Uiis province/—“tlio former uixupying three cores 
of old and easily aocjuired crown land on the north-west slope of the 
hill below tlie capital town at 5,000 feet above the sea, the latter 
occupying four acres at 4,500 feet above Uie sea in the near neigh¬ 
bourhood of the Bhim Til lake, which is situated ou the first stop 
of the mountiius .above the Bhamauri Pass.*’ It was in this same 
year (1834) that through the energetic researches of Captain 
Jenkins and Lieatcn4ant Charlton some sficcimens of the true tea 
plant of As4in were obtained, and Uius confirmation was secured 
as to its being really wild in that country. 

The question of selecting sites gave rise to much discussion ; 

some, such as McClelland, Griffith, Ac., be* 
ing in favour of restricting cultivation to 
As&m, or to countries with a similar climate, on the assumption 
that a damp and equable climate was necessary for its proper 
growth. As far as the Asam plant was concerned, this lias been 
proved to be good advice, and resalta have shown that though the 
Asani tea plant is botanically the same species as that of China,* 
it is not sufficiently liardy to bear the extremes of temperature to 
which the Chinese variety is exposed in the tea gardens of North- 

* Notes sal rccolltcUons of m ouUlralion in Katnsua and Gtrhvil,'* 
brJ.TT Bstteiw a.c.i.> reiIrel» Jouruat, Ifrl •Uort. Soeieir of ladla^ Vo). V., 
iart iV., p. OS, is;s. ’ S.'t f. i., p. m. 
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Weston India. In China itself, where the ores of tea cnltivaiioD 
extends orer nearly twenfy degrees of latitnde, there mtui be many 
degrees of haidiness in the plants which are grown throoghout this 
wide extent of coontry. 

Ptorioos to the rediscorery of the tea*plant in Aaim, the sites 
TM<p1sai dbeoTsrea recommended for coltiTation in India had 
^ reference solely to the Chinese plant, as far 

as was known about it at that tims. In most cases these sites hare 
proTed soccessM so long as caltiraiion was restricted to the Cbi«* 
nose Tariety, or with hybrids only slightly crossed with that of Asiin. 
The pure Asim plant, on the other hand, requires a hot and moist 
dimate; in fact the more unhealthy the locality may he from the 
above caos^ the greater the chances of success. Tbs discovery of 
the true tea-^plant in As4m naturally gave rise to a considerable 
amount of partiality in favour of restricting the cultivation of tea 
entirely to that country or its neighbourhood; and consequently 
attention was diverted from the more distant nurseries in Kumatm 
and Oarhwkl. Iheee nurseries, however, were in good hands, and, in 
spite of all drawbacks, the success of the experiments soon became 
evident. At this point, it will be advisable to confine attention to 
matters more immediately connectod with the subject of this notice, 
etr.j the progress of tea cultivation in Rnmaun and Qarbw41. 

The first batch of plants nuinbering about 20,000 were despatch- 
CyiiiTsUoo ia Ke- ftom Calcutta in 1885, but very few of 

these arrived at their destinations alive ; aud 


of the seeds sent to Dr. Falconer not one germinated, a fact uot to 
be much wondered at, oonsidering the length of the journey they 
had to undergo, and &e aborUlived nature of the seed. The plants 
flourished in the two Kumaun nurseries and produced abundant 
orops of seed. In tiie Snhdranpur garden plants were also to be 
seen, the oiftpring of seed produced at Kotfa in Tihri-Garhwil. 
In 1841, Dr. Falconer, who was then in chsrge of all the tea 
plantbtions in Northern India, visited the two Kumaun gardens. 
At the Bhartpur nursery he found 1,344 plants. Of these, 291 


were original plants introduced in 1835 ; 159 were seedlings of 
1840, and the remainder were from layers made in this and the two 
preceding years. At Lechhmestr there were 8,840 plants s vu., 
250 of the original plants of 1835, 2,072 seedlings of 1839 and 
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1840, and th« rest layers. The greater success of the latter garden 
be attributed partly to its better site, but in a great measure to Mr. 
Blinkworth, who happened to be residing in ilto neighbourhood. 
On the whole, he considered tlie results up to this time ns most 
encouraging. Shortly after this he paid a visit to the tiarliNviU 
nurseries and reported stnailar progress. As far, therefore, as tho 
plants were concerned, everytliing looked promising ; but nolliing 
was known as to the quality of the leaves for the riinnufncturc* of 
good tea. At that time there was ver^' little practicul knowh^lge in 
India regarding the various processes of tea munufacturo, and in 
order to avoid unfavourable opinions at the outset through the 
attempts of unskilled workmen, Dr. Kuleoocr strongly rocoinm^ndcd 
that two complete sots of Chinese tea manufactururs should 
supplied for the nurseries in Kumuun and Unrhwil, especial care 
being iakou that these men should be of Uio best descrip* 
lion. 

A small manufactaring establishment was accordingly sanotriui- 

ed bv Qoveniment. Some men who wore 
Chinete Ubonv ioporta!. . * . « « . « . « 

0 electe<i for this work by tliC Commi>siourT 

of As&m declined to go to KuinauTi. Dr. Wnllich, however, nuo 
ceeded in engaging tho services of u |>arty of Chinese aril7::ias in 
Calcutta. These wore accordingly sent up to Kumauii, togrlher 
with a sot of implements all under the charge of. Mr. Miliiof, who 
happened to be on his way to Saharanjmr to take up his duties 
there as Head Gardener. They orrived at Ihcir destination in April, 

1842. The Chinamen, as soon as tliey saw the Kunmitn tea bii'<lM*s, 
all declared that it was the genuine Chiua plant; and, in their 
opinion, far superior to that of Asain. They recommended that 
the plants should be pruned down close to the ground, so as to 
encourage the production of a fine crop of young leaves in tlicsuc* 
eeoding spring. They managed to make a sroall quantity of tea 
with the leaves of that year, a sample of which was taken to Eng¬ 
land by Dr. Falconer a few months afterwards. Tliis sample was 
submitted to the celebrated tea-brokers Messrs. Ewart, Maccauglily, 
and Delafosse in London in September, 1843, and they reported as 
follows ;—“ The tea brought by Dr. Falconer as a specimen of the 
growth of the China plant in the Him&laya mountains resembles 
most uearly the description occasionally imfiorted from Chiu under 
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tlis nnmo of Odowt* Tliis resemblance ia observable in the appesr^ 

ance of tlio leaf before and after iiirusion. The colour of the liquor 

ia also aiinilar, I>cing ]>alcr, and moro of the straw colour than the 

gcncnil doscriiition of black tea. It is not so high flsvoorod as the 

(iuo Oolowj toa^ with which wo have compared it, and it has been 

too highly burnt in tbo preparation, but it is of a delicate, fine 

flavour, uod would command s ready sale here.*’ 

After the departure of Dr« Falconer, Uie Saharan pur garden was 

^ put under the charge of Dr. W. Jameson, 

Dr. Jomwon. j . j , 

whose energy and uidomitable perseverance 

contributed mainly to the auccoss of tea cultivation in Northern 
India. lie was also an active witness of the progress of tea culti« 
vaiion from its experimental stage to the period when its profitable 
cuUivatioa justifiecl the Government in handing it over to private 
enterprise. A sample of probably the same tea os that of Dr. Fal- 
abovo referred to was sent by Dr. Jameson to the Calcutta 
Chamber of Oonnucrce, where it was pronounced to be a tea of 
very good niarkehible value, and worth in London about 2r. 
por pound. Another portion of this sample sent to London 
wns reported on by Messrs. Thomson of Mincing Lane, and pro¬ 
nounced to be of the Oolong So^hong kind, fine-flavourod nnd 
strong. This is equal to the superior black tea generally sent as 
presents, and better, for the most part, tlian the Cliiua tea iinporb 
ed for mercantile pnrposes.” Dr. Jameson visited the Kuinauo 
plantations in April, 1843, and found them in a very satisfactory 
state. The Chinamen were manufacturing a different kind of tea 
which appeared to be for superior in quality. Some samples of the 
above contained in sixteen small canisters were despatched iu Au¬ 
gust to Uie India House. The flavour of this tea was aamewhat 
spoilt by ibe wax-cloth in wbiqb the canisters, were wrapped. 
In other respect^ however, the were most sadsfa> 

tory. 

. The history of the progress of the various tea plantationi^m 

North-Westeru India from this period, t.r., 
frem the year 1844 nnUl a few years ago, 
when the last of the Government gardens passed into private bands, 
is chi^y to be gathered from Dr. Jameson’s annnal reports to Oov- 
•mment, some of which have been published in the Journal of the 
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A^-Hortioaltuiul Society of Indio^ In bis report^ dated 28th 
Febmary, 1844, he gives % foil account of the Knmann nurseries, 
their number and extent, as well as the namber of plants contained 
in each ; he also enters into some particulars regarding the mode of 
manufactaring the tea. There were at this time five separate nurse-* 
ries scattered over four districts ; their total area amounted to 55 
acres, and ^they contained 4,306 tea^beariog plants. More land 
being required, new nurseries were marked out by Dr. Jameson, 
and some of the old ones were extended, making in all an addition 
of 66 acres. Dr. Jameson*8 intimate knowledge of geology enabled 
him to select these new sites with great advantage. The total quan¬ 
tity of tea manufactured in 1843 was 191tb. In discussing the 
futore prospects of tea, Dr. Jameson clearly shows the success of 
the experiment so far, and urges the necessity of greatly extending 
the cultivation of tea in the provinces of Kumaun and Qarhw&l. 
He says 

^ 'nw plaaU now smount is 150,000, sad Uicee wUl bs doubled, I 
(nsS, or ir«b)ed snnusUp; sod were there onlp teed in suaclest numbers, m thep 
feraioste moet ftvelp, provided thep sre fmb, the Mpeet of the nurseries la as 
InfllAilelp ehort epsco of time would be ehtfiaed^ for loetesd of pstebes there 
would eoOQ be dUtriete covered with tea plsote • • • • • 

The Burserp st Ksolegir In the Debts DOo eontslns about 4,500, sod here ibe 
plsote sre tbrivlnt as well as Id sup otbor of the oorsorlsi.. It Ir, however, to 
be proved whether tbe leaves plclded bp tbe plant* la tbia localltp are Sited lor 
uakiag Ics ol a auperlor qualUp, ea U baa been aecartoned that all tbe tea frown 
la China at low Hevationa It of an inferior description, li, boweVer, it doea 
prove to be a laarketable article, and equal tb that produced in tbe oelfbbourhood 
of Canton, avaat fteld for enterpriee will be opened up, wbetber Government cootl- 
dmd it wortBp-of their own attentioo, or it be broofbt about bp private eapitsL 
Water carriage wiU soon, it U hoped, be within two or three marehen of this vallep, 
which will also ho a sironf inductmeat, in addlliop to tbe above, to make capital* 
iata Inveat tbbir oapltal in ihia channel, and tbna we trust ere loog to aee the bill 
provlncea, which at present pield hot a trffiinf nm to the terennes ol tbe SUte^ 
become as important, in an econonrdoal point ol view, as maj of ihoee la tbe plains 
of Hlndoaiaa.*^ 

In a letter to Dr. Boyle dated 1st July, 1844, Dr. Jameson after 
having made an inspection of all ibe nurseries writes r—At Koth, 
Bima Serai, and Gadoli in the Qarhwil Hills, the tea plants are 
thriving admirably, many of them being nearly six feet high.’* In 

»a«i Vol. 11., p- p. 178 I and Vo). VI., p. SI. Tor the 

ant few pears Dr. oari mpODiiod refulsrlp with Dr. Bople, and tbe su^ 

Stance of bia letters U oontslnsJ In a p*per bp tbe latter pubiiabed in tbe 
Jouraal of the Airt.-Uert. Soe., Vol. Til., part ll., p. 11. 
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a laker loiter ho informs Dr. Iloilo that the Oliineso manufactarers 
denied tliak green and Idark tea were ma<lo from difteront plants^ 
and that it was only a ditfcrence in the in«>de of manufacture. In 
another letter ho raentioned that 43tSn>. of tea had been made, and 
that throo acres yielded of tea; that he had then 120 acres 

under cultivation, ami hopcnl soon to have double this area. 

In Dr. Jameson’s next report, publUhc^l in 1845, he gave a 

dctailixi occ'oimt of the progress made during 
the preceding year at the several gardens 
in Kamaun and Garhwil. Seventy ••six acres of land were a<lded 
and 94,100 plants were put into them. In Scptenilier and November 
npwar<{ of four laes of sectls had been sown, of wliich 1 (>7,000 ger¬ 
minated and were still germinating. Three hundred and seventy- 
five pounds of tea were m an ufactnred, showing an increaHcof !8o lb» 
on the preceding year ; and as the plants were still young, i)r« 
Jameson was confident of a steadily increasing quantity per acre 
every year. In this report ho entcnxl into the subject of cost nncl 
profit, and *<hows by the following estimate the amount of profit 
that might bo realized from (1,000 acres of tea, on the assumption 
that an aero was capable of yielding one maand of ten :— 


Tbe cxpeiiMs ef ealtivatlBa S.000 acres 
tHUo of roAMof the tea * ••• 

Ditto of pack lax the tea 
LsnSreni^ earnsfe to Caletitta, Oc. 


ess 


tea 


eeS 


Total 


... S7.000 
... 30.975 
... 9.959 

... 93.600 

... 1,90,734 


To Talne of 4,000 raattods of tea or 940.000 seert at Rs. 9 per 


soe 


Or tar that the tea sold it Be. l«S per seer 
T^ipendUure ... ... •.« 

Balaoce 


SS4 


e. 4^^0 000 

sss Ss^OiOOO 


Its 


SeS 


Garhvil. 


1,99.784 
9,90466 

% 

Regarding the Garhw&l nurseries, Dr. Jameson rcjiorts that 

tliat of Kaulagir in the Dehra Don consist¬ 
ed of six acres and contained 8,000 plants. 
At Koth in the Bliaddri valley, elevation 5,000 feet, there were 729 
pliuts ; and in the Rdma Serai nursery, elcTation abont the same, 
728 plants. About a quarter of the total number in the two latter 
nurseries were a portion of the plants which came originally from 
Calcutta. Another nursery at Gadoli near P&ori, esUibliaUcd by 
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Dr. Jameflon in 1843, contained 5,000 plnnia. Bhorilr nftor this 
Dr. Jameson sent a s;implo of Dehm Din tea io Dr. Iloylo for :m 
opinion, which was favoured hy Mr. 11. Twining, who reported iis 
followsj—“I have carefully tasted your snrnplo of llinmlayuii 
tea, and I really think it a promising B|»eciinon. The flavour is not 
strong, but it is delicate and pleasant, and a little, mcUiou^ht, of tho 
Oranjfe Pek 0 € character. The complexion of the leaf is rwtlx^r good, 
and pains seem to hsive been taken in iho mani]mlalion.** This 
favoorable account was very gratifying to Dr. Jameson, who at once 
foresaw the profit that would result by cxionding tea cultivation 
throughout the Dun. Other satiiplt*s wore snbmiitod thnmgh the 
Court of Directors for professional e.^amination in London, and tho 
reports, on the whole, were most satisfactory. Dr. Jameson rcceiv 
ed about this time from the Court of Directors grateful acknuwlcdg- 
ment for tho good work alrea<ly done by him. Tho sates of tea at 
Almora, two of which had lately been held, showed an incnvising 
appreciation of Indian tea by natives as well as by Kuropecins* 
The average price oflered for black tea was seven ru(wos i«n* smm*. 
In 1847, Dr. Jameson wrote to Dr. Iloylo :—“The tea lliin yesir 
will, 1 think, bo very superior to anything yet made, as itlnis b(»c*u 
manufactured and packed under ad vantages whicdi wore not pro* 
curable until now ; tlmt is, ilierc is now a shci^Uhsid maker att;udi(Hl 
to the manQfactory.'* Another salo was held this year at IVuirL 
Tlie amount r^xilized for green tea varied from Us. 10*8*0 to 
ID. 9-4*0, and block from Us. 7*8*0 to Us. 4 per seer. About 
this time, Dr« Jameson received orders to select sites for new plan* 
iatioDs in tho hilly distrieis between the Sutluj and tlic Ibivi, 
which resulted in the cst^Hsbmcut of the Kaugra valley nur* 
Series* 


Dr. Jttmesou's third report' gives further details regarding tlio 

Third rqMrt condition of tho difl'arent nurscric.H. His 

observations as to soil wore to Uie vWvci 


that the tea plant thrives well both in stiff and free soils, but jip|«i- 
rently better in tho latter, or in a mixture of tlic two ; with re'mrd 


to olavatioii, that it thrives equally well at heights ranging from 


2,200 foot above tho sea to 6,t>00 feet Thu area umlor cullivaticui 
ttt tbU time was 1112^ acres, and the miiriinum yield of iou pt?r acre 


* J., AgrlOlor , VI, pt. il. 

113 
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was Ik is also in U.IS report that al»oat hall u.« (jnan- 

tity of fhft ‘ /•om-ko,,;,' (Mack tea) wan Uaght up by natives at an 
averafi.. prire of R-. «U}<.8 Ai-cr. Tl.o coarso Dol^ tea was sol.I 
to Hie IHioti^as at from Uh. 2 to lU. 2-4-0 per seer for cx|>ort 
to Tilict, where it Mieressl'ully coinppUxi with the toa importc**! to 
that country from Cliitia. Other interciitin^ niatUwa arc iliscussej 
hy Dr. Jameson in this report, hut njKtcc will not permit to give 
more than the lieaclings of iUom* suhjeuts :_ 

1. Oil (he niithoJ of fniviHns artMiivl |>rl*^ (o (omiing • p1»nUtioQ» v«t , 
fvikchi^^ araiiiiiij?. plotichint;, initclilnjc. ^C. 

On wotU when thcMnoon of ripeaiuff* the mctlKKU to be o<lopi« 

. el (4) ri«ccrtaiii it. 


On liie oiHhotl o( iowine: Mels atkI seMon, ond on the treniment of llio 
^ruonK ten pInnU After (Hrj hAVp KtriMinotel. 

4. Metliod of rcorinjt pUiiiatioiia. by •owiiii; •eelo, by I Ayer*, nnd by cut- 

tinut. 

5. On the nicttioti of trnaeptaiuintt, fttid Uie iCAOou. 

C OA pnmini;. beet 100100 omi mode. 

7. Oa irrigation. 


6. On (Ike tea plant ; oeAiun of Aovrering i iln ohAracter end iiptetce; eel 
ou tikc Ad^AiktAfceA b> lie 4erirc>i from impurtiiv* i^celA from CbltkA. 

9. KlcUto I !Mkd MW^Mi for phKking nn«l gAtlutiiig IvATce. 

10. * f>n Wit nictUoil of niAnnfActtiriin; blApk tc*A. 

11. Ou tite method of maiinf.iciurng; green Ivn. 

19. Packing ten. 

19, Mniiufnctnrc of Mii'Ct-U*nd 
14. Tea inAp nfaeVii rc. 

16. tiiiplcmenta rcipiirc<l In niAnnfACtiiring tea. 


In u U'ltor to I>i*, UoyU'p thit.'il ’jrilh Jamury, 1*^40, Dr. Jame¬ 
son stufo!* thul iif tint in tlio pre¬ 

vious sousiin, of wliicli iiOilDi. (l>la«*k uiul grwn) \ii\i\ Wen iwnt to 
England, tiuil llioro wouhl W ilX) arre« undor cnllivniion nt Kru- 
liigir l»y (lio oud of the ^^'n.'<on, ami nt Pnori lio expoetoJ to have 
2-^4,OUO norctf. One Innulreil tliousaml plants were wut to the 
Kangnt valley, and lie liopcii iu the course of eight or ton years to 
liavo a suiKcient imiiilK*r of plants in tlie Kauiagir pLmtution to 
plant, tiio mIioIc oftlio i)uu. 


Ill lS4t5, the ^eniees of Mr. Robert Fortune, already well 
.. „ , known as a UoHU*nltun?it, were engaged by 

ilio ( uurt of Um'ctors to make nn cNpeiii- 
tiou U> the mirlheni purl of ('litiui in order to cdilaiu plants of 
liardlcr Yunetios, us well us to iuvceligiite the motlv of uiuuufacturo 
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10 tKfti port of China. In all this ho was completely flOOCe^BHl!. 
Aboot 8,000 planU and acvcml packets of needs were despatched by 
him to India from localities celebrated for tho good quality of ihoir 
tea» He returned in 1851, bringing with him 12,000 more (dants, 
together with a large qnaiiUty of seed in a germinaUag state. With 
these he proceeded at once to the Himalayan nnrseries, which he after¬ 
wards inspectod officially by request of Qovernment. In his report 
on tho conditiou of the nurseries be mentions eight as being at tins 
iimo under Oovorumont couirot, ru., ono in Debra D\in, ono in 
Gurhw4l,and six in Kuinaun. Their mimes are i^Kanlnglr (Dobm 
Ddn) : Oadoli (Garhw&I) : Huwalbhgh, Ijachhmesar, Kapuua, Ana, 
Ruasar, Bhartpur, and Hosiya (Kuxnaun). 

Some remarks of bis oo each of the obovo may bo briefly given 
here:— 

!• Katdagir phirUatioH.—The soil is composed of clay, sand, 
and vegoiablu matter, on a gravelly subsoil of rocks 
similar to the surrounding mounUios. Tho plants op- 
peared less healUiy than in good Chineso planuitions 
owing (according to Mr. Fortune) to— 

(<z) 'The flainese of tho land: (^), the system of 
irrigation: (c), too early plucking: (d), hot 
drying winds* 

2. Godo/t.—Soil composed of loam, sand, and vegetable matter, 

very snitable for tea. Very like a Chinese plantation ; 
plants healthy and proepects good. 

3. //dtraibdyA—Land undulating similar to Cliinese tea coun¬ 

try ; soil a sandy loam mbced with vegetable matter; 
land tmaced and sloped. Terraco cultivation is not 
adopted in China* 

4. Xac/Jlmriar and /Tapemi.—Sitnation steep ; soil light and 

sandy, rarely irrigated ; plants in good order* 

5* BUm, TdL —(a) Ann and Enasar : land low and flat, area 
46 acres ; bad situation : (6) Bhartpnr t 4^ acres of 
terraced land ; soil, light loam miTod with clay, slate, and 
trap rock and a small amount of vegetable matter; well 
adapted tot tea : (e) Basiya,* 75 acres of sloping land, 
plants most healthy, which are not irrigated. 
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Mr. Fortune aIw TiRitod two plnntntionfl belonging to zaminJers, 
ibe first called LoliKa in Easiom GarliwAl, 50 iniloH west of Almora^ 
and at 5,000 feet altitude ; excellent land. In 1844, 4,000 plants 
from the Qovcrnmeni plontutioni^ wore put here, but failed owing 
either to want of knowledge or intentionnl carelessness. The other 
plnotation called Katyiir was sitnaU'd near DaijniUh in Western 
Kumann ; the ground undidnting ; there were numerous 

streams, and the soil was fertile. Captain (now General Sir H.) 
Bninsay’s two’plantations each of four acres wero planted in 1850. 
Good manngfuiient produced good results. The labonmnd manure 
of the two neigldionring villages were secured in lieu of taxes. At 
tlie close of liH report Mr. Fortune gives some adsice on certain 
points connected with tea cultivation in this part of India: (1) 
The land lx**»t suibid for U'a, ho ^tonsMerctl, should be undulating 
and well druininl, and such as woitld produce good emps of mondua 
or wheat, moist but irot stagnant. (2) Irrigation he declarefl to 
be geiu'rallv injitnous and should l>e resorted to only on emergen¬ 
cies. (.3) Plucking in China was never carried on antilthe third 
or fourth year after planting, and was only necessary* up to this 
time lor forming goo<l bushes ; siekly plants should not be plucked. 
(4) 'Flic most suitable cliinato was to lie found i;i Ea'^teni Garh- 
>vil und Kuinaon. At HAwnlhagli. tho thermometric n*ading9 
showed ft great similarity of elimato with that of China. The rainy 
season in China is earlier, and the hottest time is in July and Au¬ 
gust^ whereas in India the hotto«t month is Jaue. 

In appendix H. the annua! yield of manufactured tea for each 

ganJon (lu tween 1848 and 1888-60) is given 

0 «tturn. oouhl be ascertained from scattered 

reports and office records. W ith the exception of the deductions from 
these Kgures, there is little to add regarding the later history oi tea 
culture in the^o provinces beyond, the general conclusion as to the 
ultiuKite success of the part which Government undertook with the 
ablu a>siKtjUJCC of Dr. Jamoson in order to bring alK»uitho compl«te 
e^tublinhment *A the tea tsudo in North-^Vost India. As onrly as 
1884 Dr. Jameson was of opinion that, owing to the increase of 
private enterpriw? and the pnxluctioii of seed in private gardens, 
Government would be juslifi^sl in banding over the tea plantations 
to private capits^U^ta. “ Govenunent/’ he says, has done its work 
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in proving tea c an b<^ profitulilv cnltivat/^d in Korth Tndm. 
Seods nnd m«edlings liav<^ been distributed and skilled workmen 
supplied to planters in vurions parts of Indm.'* The extraordinary 
progress which occurred within a few years may be understood from 
iho following facts i—In the year lb47, and up to 1851), tea cultiva* 
tiou was coiitiii<*d entirely to Guverruiient plantations, the total urea 
being Idd acres. In 185!) the land under tea in Dohra Dun did not 
exceed 7UU a<*rcs, and in Kumai»n there was only one snmU private 
estate Upsides the Govenunerit plantations, lii 1880 the area was 
os follows 
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On Che occasion of the recent International Exhibition at Mel- 


In>il.n lea. in H« An., bounwtho opporlunifywas t»kcn oJ bringing 
tnliAD niftrkct*. iq notice of the Australian people the 

turrits of Indian-grown teas. The undertaking was entirely success¬ 
ful, nnd tliK prospects of Indian tea-planters have tlieroby remved^a 
groat impulse. They will now bave a bidtcr chance of satisfying 
a demand for Indian tea on ite own merits, and tbe prejudice in 
favour of Chinese toa w'hich went so far as to encounige t)ie douhU 
ful practice of selling Indian tea as that of China will undoubtedly 
lose ground. The planters in Asuiu and Bengal will be nioro 
directly benefited by these ini(>orts to AustraliiL For the teos of 
North-West India a market closer atliand is recpiired. Efforts are 
now being made to renew and extend the Indian tea trade beyond 
the borders of tbe North-Western frontier where the demand U 
practically unlimiicd. Mr. J. B. Fuller in his report on the 
foreign traric of the North-Western Provinces and Oudh makes 
tho following reniai'ks a.s to the advantages of opening up a trade 
between K unman and Tibet 

^ 6o far as tht eommmiaJ Interests of t^MS prorlnces art oonemad, ibe 
ONst Utsrsatlof point in ibo itmac tbe^ trsasset vitb Tibet is tbs epcaing It 
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mUht ftfforU for ifao Inferior clai.'«cft of Kamoiin ten» wIiloH will not beAr tlio OOft ol 
corrioge to the ecA^boord. At prevent ihcmorketool Tibet are cloocd bj the uoi* 
ted InMueace of the ChlnvM Ouvmiioent and thoTlbetAAl^mMi who» haring tlie 
tnonopol 7 of the wbulvaaie oad retail tea tuppl^ of the coimirj* are oaturallj 
arerac to the conjpvtitiuu of a traffic la Imllan tea» which lolght bo more dlffl* 
cull to engrona. 'llic otrjct monopoly to which the tea trade between China 
and Tibet ia eobjeet la fully dtacribed iu a recent report by Mr. Colbourn 
Dakcr, H. D. M.*a Conaul at Chiiug Chiog: hla remarkaf which apeclally relate to 
Uie proapecU of a tea Irado between Aaaam and Tibet» apply no leaa pertinently 
iu the caao of Ruma(A« and the rcault of the ayvtem which ha deacrihea la that 
during the year under report not only waa no tea exported to Tibet from theae 
FroviBc<% but Chlneao tea waaactoaUy imported into natlro Oarhwdl by Mia 
Nllangpaaa. *Tea*»Mr. Baker writea» Ma to the Tibetan more than a lux uryt it la 
arf abcdule naccaaliy.' Tei lha Tlboiaua on our frontier are eompelled to pur* 
chaac tea of atrocloua qualUy» the price of whidi haa bcenawellad by a long and 
difficult tranaport from the eaatem extremity of the country ( white Iraotedl* 
ateiy acroaa the frontier there are tea gardeoa whence they could be aupplled 
with a better article, at a cheaper price, and with prod! to the Rnmaun tea* 
plaiiicta aa wdl aa to the Itinerant tradete (DbotUa) tliroogh whoM baada It 
would paaa. The price of brick tea per lb. on the Kunaon^TIbet frontier la not 
known with accuracy, but aince Mr. Baker ahowa that ita price ia increaacd 
from 44 annaa to t annaa per 1b., by tiana|>ort from Bathang to LbaoM, which la 
not one-third of the way, ita price on the Komaon frontier mnat be rery coo* 
airicrable and tnueh in cxce^a of what Rmnaen ptantera could aopply It for. 
Were the trade opened therefore the Tibetana would get cheaper aa well aa far 
better tea than what they at precent contnme, which In the worda of Mr. Baker 
la Uhe niereat refute,’ conaUliag of little dae Ibaa the iwiga and bruthwood of 
the it% plant, and raatly interior to the.rery awceplnga of Indian tea godowna. 
The U«* pi anting Induatry of Kumaun woold benedt largely by the opening ont of a 
trade, which would enable It to diapoae of lia coamer produce eaaily and cheaply. 
80 heavily ii Kumaun tea haailicapx»ed by the expenaa of transport to Calcutta 
that the moit profitable portion of the trade oven now fa that tranaocted In 
groeu tea# with merchanta from Central Aala who parcimao the tea at the fac* 
tory and carry It away themaelrea, aaving the plantora the cxpenac and trouble 
of packing. Kumaon plantcra are well aware of the advantagea wbIcU a trade 
with Tibet wmild give them, and a former manager of the Kouaanl Tea Company 
actually manufactured bfflek tea and endeavoured, but unaucoeeafully, to get It 
Into Tibet. iMtIy, tho Dhotlaa, in whoae handa the Tbet trade Ilea, would 
derive great benefit from the aubatltutioo of a new article of commerce for 
borax, the price of which haa fallen under Aoierlean competition too low to 
a^rd aubetantial profiM on Ita import.” 


Tea In Dehra D4 d. 


The great aaccess which haa attended the cnltiraUen of tea la 

Dchra Dun was hardly onticiimted by Dr* 
Royloi who appeared to be decidedly in 
favour of a higher elevationu The locality which he rocommended 
aa b^g the moat ioitable for ciperiinenta in this district waa a 
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p]ac« ca1]c(] Jnrraponi balf way between Itiljpar and Mossoorie and 
about 5,000 feci above the sea. The flatness of the ground in the 
Dun howev er was prolxibly tho chief causo of its being rejected in 
the first instance; for it had boon observed that in Cliioa Uie 
finest tea plantations Mere situated for the most part on sloping 
ground.' Dr. Falconer, who succeeded Dr. Roylo at Sahuranpur, on 
finding that the tea plant would grow evou at Saharan pur, was 
naturally led to a diflisrent conclusion, and it was at length decided 
to commence o|>en\tions in the Dun. The first tea plants were 
introduced in 1842, and two years later tlie Kaulagir plantation wa.s 
started under the supcrintcndonce of Dr. Jameson, who is still living 
to witness the successful results of his cuergy and {Kirsoveranoe. 


In 1847 this piece of ground covcrerl about eight acres* The 
_ plantation was added to from time to time 

nntil over 300 acres were under cultivation. 
It was visited in 1850 by Mr. Fortune, who was deputed by Goveru- 
meiit tA tR8(>6Ct the tea plantations in India and to submit a report 


on their condition. The resnlt of his visit led him to condemn tho 
Ddn 08 altogether unsuited for the cultivation of tea. The Kaul^ 
gir plantation happened just at this time to be in an unsat Ufactory 
condition, but for reasons depending on the mode of cultivation, 
and not, as time has shown, on account of any radical defect in tho 
locality. At any rate the defects, such as they were, were soon 
reined ted by Dr. Jameson, and the good prospects of tea cultiva¬ 
tion in the Duu were eusnred. At a lecture given by Dr. Uuylo «it 
tho Royal Asiatic Society a letter from Ca[»hdn CautU^y was road 
in which be gave the following description of the Dchra Dun plan¬ 
tations 1 saw the Govcrnmoiii garden near Kaulagir, in which 
thero were 4,000 plants growing most ln\nriantly, the whole in full 
blossom. I believe iluti tho whole of these, >vith the exception of a 
few brought from the bill plantations, are sectllings ; and cerhiiidy, 

as far as luxuriance of vegetation goc:^, 1 never saw anything so pro- 

. 

mising in my life. There cannot bo a doubt of the tea growing 
luxuriantly in all this part of the Dun.** Dr. Falconer was also 
present at this nicoting and S|>oko strongly in favour of extending 
onUivutiou in tlie Dchru Dun, not only on account of the suitable 


I Mr. Kartime was no Ooubi •hnUuflx turtutnivl hIiv.i critlcisuig tlic coiuli- 
lioo oi iUv pluuu at Kuoluair Utaiug Lh iuH^ivUou loiu lu ISdO. 
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43 liiiut« and aoil^ but alao becauae of the large amount of cleared 
land that was available in that looaliij; labour tooj he maiotained^ 
was cheap as well as carriage. 

The yield of tea and seeds from Kaulagir plantation during the 
years 1861 to 1865 is given below:— 
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Other gsrdcas. 


This plantation after having remabiod for upwards of 23 years 
under Government manageiuent was sold in 1867 to the Raja of 
Sirmor for two lues of rup^e. In 1868 the receipts amounted only 
to Rs. 1,401» but the garden now promises to become a valuable 
source of income to the purchaser. In 1866 the road over the 
Mohan pass woe coustructeJ and a much mo^e direct route was 
thus established for the carriage of tea ftom the Ddn. 

Shortly after the formation of the Government jiluntation 

several other gardens were started in the 
DuRi including Harhantiwala and Arcadia^ 
both now belonging to the Dehra Ddn Tea Company^ the largest and 
at the present time the most successful concern in the Duu. Many 
of the other gardens however failed, either from want of caphal to 
start with, or because the managers were totally ignomnt as .to 
how the plant should be cultivated or the tea prepared. Since the 
year 1850 however the prospects of tea-cultivatioo have gone on 
improving and every year sees an increase in outturn > and a finer 
quality of tea. In 1857 Dr. Jameson estimated regarding the tea* 
bearing capabilities of the Ddn as follows : area 100,000 acres ; yield 
10,000,0001b; average per acre lOOtb Although the additional 
land brought nnder tea cultivation is annually oousiderable^ it seems 
iuprobable that such a large area as calculated by Dr. Jameson will 
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C76r ho utilised for this parjKksc. On tho other hantl hi$ esihnAto of 
outturn per aero was far too smnlh O’J will lie kco« hy scanu dctuilcil 
statements whicli follow. In Id03-Cl only 1,700 acres were under 
toa culiivaUon, 

The question os to the effect of c&nal irrigatiou on tea plants 
IrtlgMloa. seems to bo finally disposed of. Fino 

bealthy plants are now to bo seen wliero 
formerly, when artificial irrigation was pmoti^Ml, the plants were 
sickly and sterile paii;hrs of soil were fr<H|aont. TIk^hi* {latchcs 
were caused, it U sapiH>sed, by the excess of lime cont^uiMd in tho 
water; tha low tcmi>araliiro of tlio waUr no doubt oontribnU^d to 
bring about tho injurioos conditions as described uIk)vo* Artificial 
irrigation has therefore bocn altogether given up by most of tho 
tea-planters ia (lie Diin, and a marked improvement in tho 
healthiness of the plants has been taken place in con^Kiqucncc. 
Other causes have also coinbinc<l to bring about better results, 
GreaW attontioa for iostanco is being given to tho advantages of 
manuring. Firewood, an equally indisiwn^iablc article, is yearly 
becoming more scarce, and is likely to prove a caiii^o of anxiety 
for the futare. Until recently a largo ijuantity of toa used to l>o 
bought up by merchants from Kabul and (Icntral Asia, who took 
it away with them in their own hags. Tea of very average quality 
was thus sold at from 13 annas to one rupee per tti. TIio tnulo with 
K&bol will in all probability be renewed now that hostilities with 
that country have ceased. Tho quality of tho Diin teas os 
regards flavour and aroma has a close rescmhianco to that of the 
other kinds produced on tho HimsUuya in Kumaon and Kangro. 
Two TaricUes of the plant are cultivated, ins,, the China and a 
hybrid between it and the As4m plant, the latter being more 
closely related to the China than to tho Asian varioty, Tho Asum 
and As&m hybrid are found to be too delicate for cultivation in ibis 
part of Indio* There are at present twenty plantations in the Ddn^ 
making up a total aroa of6,960 acres. The Dohm Diin Tea Company 
have lately introduced at their factories sets of rolling machinery 
which have proved to be a great saving of labour. Tlie outturn of 
tea from the Dohra Diin Tea Company's plantations in 1879 vraa 
8X3,(i56 th.f an avci^ign t\ui u of 439 lb. per aero. The cost per 
acre amounted to Rs. 133-10-7. 
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hlUiUiTAS DISTBICTS 


lUeeipU and Eapendiiure of the Governmeni plantations, 1868-l869» 
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1333*«a 
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•i.tiiooe 
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•3,160 

7,376 

030 
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63,IM 
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The recorde ere too impetfeci to fire the loU deuiii for eeeb jeer. 


Actoal oatium of te* &om pUDUiio&s ol Kumaon, Dehnt Ddn* 
and KjhDgra Yallej for tbe laft too jean 


1371 

M. 313,073 13. 

1373 

1373 

741,330 „ 

1317 

1373 

331,334 • 

1373 

13T4 

^ MIT,#76 „ 

1373 

1373 

...1433,633 

1333 

BaUmeied crop for 1331 m. 

OOO 


DiBTRiBunoif 


^ IJSOMfiU ^ 
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Til Saos. 
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1331-37. 
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1333-34* 

1334-36. 

1336-33. 
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1470 0 
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3431 0 

3443 0 

3^103 3 

1443 0 
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fh$ fallovHnf Kimneet kt* to mb« worki boortaf oo tk« DoUnf, 8oiMtUl4 o&d BeonoAlOy ot 
thu BloilayAO dUtrtoli of tbcM ptovImm :— 

BE FBR 8 VCS8. 

SoxwvTino Botawt. 

1 . Hortoft lodicoJ oontlnrai Beffo) MAUtmriel omaU ^enerii 

pUatM variom, W. Vaa Rhc«da Fan Dtakcnotaia and J. CaacaHma^ 
Anoicrdain, ikfS^Se. Tbit work oontaln* many pUtea with aantea la 
the PanUa and Hindi obaraeCara. 

S. Ilcrbarlani Ambolacaae^ by O. 8. Eupipb^ adlM by BormaoB* Amatardam^ 
1741*8. The daaeripUoaa ate la Latin aad Oaichiand refer to many 
ladlaa plaoU. 

A Flora ladlca, by N. J. Biiroana. Amaterdara, 1744. It oontalae a noiabcr 
of gootl plaUa of rare laiada ptaata. 

4. Indian Cyperao4«, by l*rofoa>«or Bottler. Copenhagen^ 1779. 

4. Flora Cociifa-chlBeoala« by J. de iMreiro. WMIdeaoir. Berlla., 174S« 
4 . Flaate of the coaat of CoroouaiJel, by Dr. W. Bosburgb. London, 1704- 
1419. 

7. Flora lodlea: or deecrlptioa of ladlao plaat^ by the aaae^ aditloo Oarey, 
Scraaipur, 1841. The name, edllloa C. B. Clarka. Calcatta, 1474} 
tble ii the edition referred to la the prcoodlng pagea. 
g. Flora of Drltieh Iiylia, by J, D. Hooker and otheta. Loadoa, 1878-41. ThU 
work U ooaetaatly referred to la the preceding pages. 

9. Qcnerm plaatanioi ad oaeiaplarla Unprioili la Horbarlie Kewraalbna ae?- 
raU deSaita, by Q. Bcatham and J. D. Hooker. London, 1441-47* Coa- 
taioi BaQuiiculacecB*Cornaee«. 

10. Deecrlptlone of tbe genera and apcclee of planU ot the order Labiatia, by 

G. Otatham. London, ]44i'44. 

11. Le jardia f raider da Mumoa, on ieonographledca tontealea e^4e«el Tarl- 

eii'e d'arbrea fraltlm eultleda dana cei 4tabl1teenieot, par J. DMlina. 
Parle, 1454-44. 

14. Prodromna dra enoaeratio ooatraota ordinam, geaenua, •penleraDM|iM 
plaataruD bnjoaqao cogalUrnm, by A. P. Do CaadoUe. PariA 1444-79. 
14. Genera Plantaran eeeoodam ordinal aaknralea dlepodta, by Eodlicber. 
ViadoboM. 1444-40. SapplemenU to tbe preceding. 1441-47. 

O mpeeitA IndiaCw, by C. H. Clarke. Calcutta, 1479« 

ComcnelyaaceA aad CyrtaadraccA by the tame. Galcetta. 

Fxaaa. 

14. The Feme of Sontbera India, by Certain R. H. Boddooe. Hadrag, 1445-44, 
14. Feme of BritUh India, being llgurei and deacrlptloaa of tbe ferna of Bri- 
dib India, eiolaalre of Ihoac figured in the preceding work, by the aama. 
Madraa, 1944-70. 

14. Spoclee FIUcba: or deaertptlon of the known fora^ by lha aaoM* Loodoa, 
1444-44. 

17. loooea FlUcasi: or figaiea aad dMeripiioaa of ferma, by tbe name ai^ Ote- 
ellla. Loadoo, 1491. 

Ceatary of Cetna aad a Moood eentniy of fieraa, by tba 
1444-94. 


IwlOB, 
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ia» TlIlM Stollctt: MeolOQRd Itfvrm aod dMeriplim of eiotlc lemii Um 
M0«. 1659. 

19. ^i>*nop•if FiUfiaiD, by the iaoo Leo4oa, 1869. 

50. Qe&mFiheam: er IDwintlev ol theferM tud other elUed ge&erft, by 

F. B4oer end Sii W. Mooktr. lMdoo» 1946. 
tl. Index PiUenm; A.-Goo, by T. Moure. London, I697«6A 
SS. Feme, BrUieb end £xotlc» by B. J. Lowe. London, 16T9* 
to. Keture) bletory of new enl rere feme, bring e eopplcoieQt to Ibe precedlnf 
by the enme. Inodon, I866« 

Ferae of nortbera ladle» by 0. Bl Clerk*, loodon, 1960 k 

Mowm. 

51. If iiecl exotlol: ejairiotof flgnree end deeeripitone of new ot little known 

forrign ooMe end other cryptogemlo epeclee, by W. J. Uoober. Lon* 
don, U16*S0. 

S9. Hletorle muecotno la que 600 epecke deMlbnatar cum eppendloe el 
Indloe ayaonyniyorna^ J. X DlllcaJl. BdiDburg1^ 1611. 
t 6 Synopelemueoorum froadoeorom, by C. MOIler. Berlin, 1849*5]. 

Ifoeeea of oocihern Indie^ by MUtea. Inndoo. 

LiciflBie. 

67. IntroduCklon to Cryptogealc BoUny, by RorX M. 3. Berkeley. London^ 

1667. 

SB. Select* fungornn etrpologfe, by L. B. end C. Taleene. Ferie, 1691*65. 

66. Uchene: J. A. 8. Ben., X. 166. 

80. Byiteme Myeolegicum, rietenj Fasgoram genera et epcclee, by Frlra Lnitr 
dm^ 166 MX 

PXWB*. 

61. Synopeli Conlteenun, by EndUoher. 8t. G*IL 1667. 

66. Flnetnin: being * eyaopeli of *11 the coniferone plenU ** yet known, by 
G. Gordoa. London, 1676. 

68. Draerlpiion of the genue Finn*, llhietrUed with dgurce, directione ee to 

oflJtiretion, end reaorke on the ecrcrel sporiee of the fecnlly Conllem,. 
by B. K. l^berl. London, 1616-37. 

OlHKM. 

64, llfleatOBiaceenra in Uuieo Perlelcnei flMoogr^biea deeeriptlonie ta* 
Unen, by C. Nendla. Ferie, 16i9'68. 

86. Bnnpbli rive cotnDcnUtlo botanies inprimle do plentle lodls orlentalli). 
by Blome. I«yden, 1636*46. 

^86. Flora otlenUlU iIto cntunerailo plintaruni In oriate * GrscI* ei JSgypto 
id India Saee ebeerreUnun. Baell, 1697*76. 

37. lUoriratloae of tbe genu Cerex (Cyperaoece), bj F. Boot London, ’ 
67. 

86. Orehld* end how to grow ibeoi In Indie, by 8. Jenolnge. London, 1675. 

86* Genera end epcolee of orobldueone pUate, by J. Lladley. London, 1680* 
60. 

68. Sertum orcbldeoNB, by tbe leme. Leodu, 1656. 
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Flm laditt, Mflff «lyitrmit^r Mcoonl ol the plentB df Britiih IodlA» hy 
J. l>. Hooker oaiI T. Tbomoon. Leodoo, IMS. Though tupmodeil by 
Iho ^Blormof Britlih I&dio,* toIumU Taloeble for l(o lotrfrluo* 
iloa, giving * bletory of IndUn Bouay iiid iho geogropJtieoi dlitrlbu- 
tlou of pUMs. 

‘4J. Ssotie Flore: or fignree end dceeriptlone of new , rero or intereeting esotU 
pUflU, by Sir W. J. Hooker. £dinbergh» lAS5-f 7. 

45. Hietorie neterelU Pelmernia, by C. F. do Mertiu. lfaoieh» ISfS-SO. 

*44. Feline of the Hritieh ICeet lodlce. by W. GrllBih. Celeutle, 1660. 

46. Bboitodendrooiofthe SikkitD*HiBuU/e, bj J.D.Hookcr. UMidoo, 1649-61. 

46. P6DMb4)leat«i oomprieing betenlcel end rcrneoiler nenee, end the uece of 

CBoeiof khe4rcee,bbruW,ead herU of cconomlcel velne^ grovlng within 
iho.proriacO{ loteoded ee 6 hend^book for eAcm end rteldoute in the 
Feojehi by J. Stcwert, M.O. Xiehere« 1669. 

47. A reielogne of the plenU of the FeojAbeed Siodb, to which ere eddad oonio 

other* thet from their preoeat geogrephieel proxiinitj mej be fonnd 
hereefter to occur In the Fen}4b» by d. K, T. Aibchleooi M.D. lMdon» 
1649. 

46. IlliHtratlmii of the Boteny end other hrenchee of the Beinrel Hletory of the 
BioAleyen Mounts oe end of the Fiore of CeehmerOi by Dr. F. Boyle* 
London, 1669*40. 

49 . Fhntm Aiiuicae Fetlorce: or deicrlptiooe end flgitree of eeeteet nombec of 
uapubliahed Eeet Indie pleote^ by Or. Welllch. London, 1660-32. 

60. liet of dried epcelmene of plenU in tho Beet Indie Coopeny'i Mneeum, by 

theeeme. (Celcutte? 1640*46). 

61. looneo PlinUram Indi® orlcntelie, by B. Wight. M^dree, 1656*66. 

6 5. Vrodromns Fiona Penioml® India orlentalU, by H. Wight end 0. A. 

Welker*Amoit. London, 1654. 

63. lUuatretione of Indien Boteoy s or dguree iUnetrotlTO of each of the netural 

order* of Indlenplente dcecribcd in the preceding workOi bat not conflned 
to them, by B. Wight. Medrea, 1656*60. 

64. niuetretlone of Indien Boteny, prioclpelly of the eon them perteof the 

Penineulet by B. Wight. Gleegow, 1651* 

66 . Tbelndleo lloienicel work* of W. Orilflth, errenged by J. HecClelland, 

Lmtdoo, 1646-64. Conteiuing notce on, end pletee of, many epeeiee. 

64. A hMd book to the Indien Flore, by bUjor H. Drary. Trerencore end 
Medree. 1844*49. 

BconoMic Bocakt. 

Ify mein eathoritlee on the economic boteny of Knmeoa ere Madden, StewmrA 
end Brendie. 

liedden'e ettlclee will be found In the doomel of the Aeletie Society of Bengel* 
XV., 7» (1#*5) s XVI.. Ml, JM i XVII. (1). MS, wd XVIII., SOS. AUo 
in tbs Joumsl o* the Ag»i*Hortlcnttur»V Soclct, ol CelcutU, IV. ( IS48) i 
nsi VII., TS, ISSiSBd Vin.,»Si end Aa.Meg. Jt.H.onNepileMllor*. 
notes open the pin*, of the N. W. HIdiJUts ^ »»• Clcgbom. i. 

Csl., nv. (ises). 



912 


nfUXLAVAH mSTRiCTS 


Kcpori on tho tttoddr forcBU of nsiB:tliir, by I)t«. Bfarntti and Stcvari Ami Cnp- 
Uln K. Wood. CatciillA, IA65. 

KeporB on tho food of tho inhnbiUnU of tlic dlflirict of niiner. by Dr. J. L. 
8towart< Scl Kcc y North*W«*atrrn I^ruvinccn, XXXVIll.. 95: H., N. 
453. 'J1:e Bnme uritrrV artlcli* un * THo Siib>8lv»|ilr Tract* with 
oopr^ial tiittcnfic to the Bijuor forest and Ita trrca, and an arrount of 
ihairciM fiil proihicta*'* appeared hi thfJ. A:;ri*lfort.* XIJI.. 94t, in 1544. 

SUtUtIca of Komnon, p. 544, Airra. giria a Hat of the principal airricut* 
tnml proiUicta buac<l on Ifaiblrn. The* fiarbwal Scitliiucuc Keporti 
Aliobalnidi ]804,fflv'«ea alrniiar UAl(app. l5)bHaod on thcwinicaiUliorUy. 

KoroitB of Kumaiui In. Reo. Knpp.. VIIC. 5- *15. Rceonie* North-Wcbtcni 
Vrorince*, l*t. XVfll . 374, ot> the n>Ml*ar and Taril 

On the cuUivation of Imphuej by N. A. DeUeli, J. K. A. S., XIX. , 3P. 

Timber treoe* timber and fancy woo<K ^ Ale<> the foroata of India and of Kait* 
em and Southern Aaia, by R. Haifour. Madraa, 1849. 

CoUina* R<‘IH>rt on the caoutcliouc of commerce, l^oinion* 1879. 

Tliu uaeful planCaof India* by Major 11. Dmey. Ma4lra«, 16 .^ 8 . 

Engliah Index of the plaota of Iudi8, by K. Tiddinirton Calcutta, 1839. 

Cyclopoadiaof India and of f^tem aud SonthiM Aa a* cmuinercial, indiiatria}, 
and acU niibc, by E. Ralfour. Ma*1raa, 1878. 

Tbc Forcat flora of Noith*Wvat and Cc^otral Imlla t a liand.boolc of ihr indite* 
Dona tri'ca and ■hrnbanf thoac countrica, commtmccJ by theUte J L. 
Stewart, M U., couLlnni*)! and oompleU'd by D Srundia. I'h. D, I.onduii* 
1874 Hy far the niuat valnablcof at! thcpri'cediiig for ita accuracy aud 
ill practical Hpplicat'Mii of acicncc to ecouoiiJic purpoaca. 

Beport on marcta dtetructire to womlo and fore«t > by U. rhompaon. Scl. Rce.^ 
NortIwWettcru Trovlncca (Sni ter.), l.« 877. 

On the aeAConliv^' of wuo<l for practical purpoaca, by O. Vaton. Jhfti., V., 444. 

KxpcrinivnUuii the atrir.gth of Sal timber, by C. B Thornhill. Jhitt., V., 434. 

Ucp<^rt oa Ihc present atalc of the SubdEimulay.tu lurci<tii beloH' Kniuaou and 
Uarbwjl ( 1881 ) by Mi*jor IJ. Kauiaay. f/na, A'urrA-IfiVi/ciAcee, 
Suffpt., December, l9iK <861 ami Webber'e foreet surrey. 

Report on the forccta in the Dhugirathi Vailey, by Major G. Traraou, Scl Rcc.^ 
North*Wtatern i'rovhicca (9od ier.), U.» 117 s III, 106. 

Report on the Sub*Himalayan forcau oj Kuraaun aud Garhwilj by the BAJiie. 
/4n/.,ll.. 1S5. 

Report on the Deodit foreata of Jauoait'Bawar by the aame. Hid,, II., 873; 
111., 199. 

Tooacco. 

Report on the production of toliaccoiri India, by J R. O'Connor. Ca'enttA, 1878. 
Thia work g'.roa a aunvTuary of all the inforoDation aTiilablc up to the 
date of Ita piihlication. 

SyoopaU of our kiiowJedgc of tohACoo ciiltiralion and mauufaeturo, by I*. 
Bobinaon, Cir. H. li. II of Board of Revenue, North*Wcatern Trovln* 
etr, dated 8th September, 1879. Contalni aowera to aome 8rty*flTe 
queatiotta, compiled from xeporu aod work% a liet of which la glren. 
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Pipm regvdlng the toleeeo roonopolp in the Praidencjr of Fort St. GeorfOp 
•mA the pTopoeed levy ol o tax oa tobaooo 1b the other preeldenclei. 
CilcQtU, ld70. 

SlLKs 

Some account of ^1k In India, eapeclallj of the varloQt attempta to encourage 
and ext cad tcrl culture In tliet country* by J. Ocoghegan. Calcutta. 

Aenual BeporU on acrlculturo In Dchra Ddn in the Frocecdlnge ol Gorero- 
nent. ie78*dl. 

Notee on the Bo;iibyeld« aa at pteecnt knovn to ua, by Captain T. Hutton 
5aiypi., Gas, sf Jmdia^ lor September ynJ* 167I* 

Conou. 

Cotton : an account ol Ua culture In the Bombay Frcaldencyp by W. Et Cawtli. 
Bombay, )eS9. 

Tbe Cotton Hand-book ol Bengal^by J. G. tfcdllcott. Calcutta, Uttt TbU 
work give# frott oflcUl aonreea a dlgcat of all the Information avallablo 
on the aubject of the production ol oottoo In theaa provinoaa to the 
date of Ita publication (pp. iat-tl7.) 

Parliamentary papera on ' Cotton Cultivation in Bengal.* )g67» 

Culture of cotton In ludla, by J. P. RoyJa London* 1851. 

lUriow of meaaurca lor the improved eoUivation ol cotton in India, by the 
aame. I85f. 

Cotton in India* by Dr* Forbea Wataon. London* 1858. 

BaperlEaf^oU in cotton cuUiration In the Korth-Weatem Prorinos, 8d. Bao., 
HortU-Weateen l*TOvlnecaj I. N 8., 114. HI., S. 8., 81* Thoxnaaoo 

deapatehca,dl.* 98. 

Area and outturn of cotton crop, Morth-Weatem ProvLncea, lfi#8«7(t«l874*75, la 
Sel. llec., North-Weatern Profiaoea. IV.-VL 

Cotton in India, CaL Rer., XXXVII., I. 

Cotton aoila* J., A. S., Ben., V., 314. 

Beporta ol the Cotton Commiaaioner with the Government ol India. 

Bvporta of the Manchcatcr Cotton Supply Aaaociatlon from 1658. 

1/aad-book of the Oottoo Trade, Uy Elliaoa. London* 1858. 

Admlniatration of the Eaai India Company, by Kaye. App (c.), 888. 

Annual Ueporta ol the Boar<l ot Be venue, North-Weatem ProTlocca* on the 
culture and outtoni ol cotton In theae provineea. 

HotiCCa of experimenU in the Sahoranpur Botanical Gardena. Beporta passim. 

Cotton trade in India, J. B. A. 8., ZVII., 348. 

Cotton in Phaxw4r by Marahman. /bid, XIX, 381. 


^broua planta of India fitted for cordage, clothing, and paper, wltli an accoont 
of the cultivation and preparation of flax, hemp, and their aubatituCea, by 
J. P. Boylo* M.D. London, 1855. Thia valuable work gtrea a anm- 
nary ol nearly all that waa known up to ita publication regarding the 
fibree ol gmaaea, aadgea, llllacooojplanla^ plantaioa, palma* flax, jota, 
twflBp, and neitlaa. 
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enilLATAN DtSTBIcra 


The onItiretloQ enJ menufActore of flex 1o ibe Horth-WetUrn Prorlneee. bf 
Dr. JrnceoQ. Sel. Bee., Korth^Weetero Prorlneee, Pt. XXXV., 4, aod 
111., N. S., 35*. 

KoMe OD the eubjcct of pAper^mAklo^ In ladle, hy W, 8. SUren, M.D. Bel. 

Bee., Korth^Weetem Prorinoee, 111., K. 8., S49. 

Beport on the procoM of tezming obeerred Iq the Gor cmMDt teimerj, Cewnpon. 
ihifi. (Snd ter.), III., tOl« 

Hote oa the ChQ«izie or graea-c^oth pleat of Chine. J., AgrMTort. Celcntte, VI., 
il9; Vlt. Pert l, 19 I Pert II., sa. 

Notice of the Eheeee ornettle^greaM end other textile flbree of Aeeea. /did., 
VII., Pert 1., 116 ; Pert II., 5f. 

Beport on the trie] of Orelg'e oeeblne for exinctlof Eheee-flbre etSeh&renpur 
in I97S. hj Ideutcneot-Co'on^ IX/de. Celcutte, 1879. 

. Beport on the preperetioa end ueee of Bheee-flbre, hj Dr. J. Potboe WeUoo. 
London# 1879. 

Prellminery report of the Comoiittee appointed bj Oorerntnent to teet RheeA« 
flbr«*extrectln 2 oiechinee In tbe coopctUl^re trUI held et Sebirenpur In 
8eptembr-October, 1879. AUehebed, 1879. 

Here—The wotke aurked wltb ee eeurlek ben b«o oeoeelfed bf Mr. P. Dathle lo bli 

aotke of TeelouJUntloa lo then provteeae. 

Tte. 

Beport on the toe-plent of Upper Aeiero. bp W. OriAlth, Celcutte, 1888. 
Acoount of Ataem, bp W. Robioaoo. Calootte, 1841. 

Noiea on the cnltlration of tea in Aaaea bj J, C. MerahDea, d. B. A. 8., XIX, 815. 

* Tee euttlreiloa la Kaoiaon, bp J. H. Batten# /MA, X# a. lai# aad J. Afrt.- 

Hort., Col. V., Ft. IV. (1878). 

* Report oa the ealtura ez^ mennfeetare of Tee in Kameon end Oerbwii, bp Dr. 

W./emcaoa. Celcutte, 1843-48 (J., Agri -UoH., Beit., Vole 11 end IV.) 

* Beport on the progrcM of tbe culture of the Chine Tee pleat in the Ulptdiepea 

from I8U to 1847, bp J. Korbee Itople. London, 1849. 

* Report on the Tee pleotetlone in the North-Wotern Provincea, ^R. Foriane. 

Agra, 1681 t ead Sel. Kcc., N.-W. P. (Pad aer.), V.. 401. 

Jonmep to the Tea-ooaatrica of Chine, bp the teoie. London, 1859. 
BnggeaHona for the loportetion of Tee-mekere, Ivplemcnte, end aeede from 
Chine to the Kortb-Weetern Prorloece, bp Dr. W. Jezneeon. Agra, 1899. 
Beport ahoiring the pteaent conditio end progrow of tbe Goremihent Tee plea- 
teUooe, bp tbe mme. Get., N *W, P, Su^pt^ 98th March, 1841. 
Gorernment Tee plantetlone: tbe pleld of the fectoriea end tbe aupport glren to 
prlTeteceplteUMe,bptheeeiiio( 188 f). Sel. Bee., N.-W. P.(9odeer.).V., 499. 

* Bee eleo the annuel reporte on the working of tbe Oorernmeot Tee plentetlone: 

* that for 1889-88 Ye giren in Bel. Bee, N.-W. P., V. (tnd aer.), 430$ for 
ia4S-84 In /M.. Pt. XLIIL, 1 $ for 1844-89 in I6i4 , Ft. XLIV., 1 $ for 
1885-88 111 ibiV.# Pt. XLVI., 1$ for 1888-87, /biA, 81$ lot 1887-88 
in SM., L# U lor 1888-89 In /bid., I!., 488, Ao. 

* Indlaa AiTleiittQriet,pe«#ia. 

* luJleo Tea Culture, bp A. Borreh. J. 9oe. Arte, xrr. (1877). 

* Xumaoa The. Beandert* Month. Mag., March, 1861, p. 889. 
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* Tern Committee Reporii, IncluJing IciUra from W^ich, FaJoonet 

16 . 14 - 98 . 

* Troptcai AgricuUure, byV. S. SlmnmnrfH, 1877. 

VvMfin. 

Melerit iDdicft, or Artkin nnployc'l b/ the Ilm.ltxMi ami othoro lo tnodlclDCi 
aru. Ami a^tii^ulture, by hr. AliiMii*. 1870. 

Tbo Bengal DiRp(*iitutory. diicHy cuoipilcil from tbc work« of Koxburgh^WAllicht 
AlnoUe, Wight, ArniHt, Rojie, Pereira, Liodley, Kicha^d, and FOc, by 
W. B. O^ShaQgbDtoty. CatculU, 1847. 

The PharmaccpQia of Iiidia« by E. J. Warlog, M.D. Lomloa. t6C8. 

Bemarka on the uaea of aonio ol tbc baaaar Dcdlcloea and cotainoit iscdleal 
planta of India, by E. J. Waring. I^ondon, 1874. 

The ladigenoua Druga of India t or abort deacrlptire notieca of the DOdicinei, 
both vegetalde and mineral, tn common uaa amongat tbenatirca of lodia» 
by K. L. IXy. Calcutu, )847. 

Supplement to the Pharmacopeia of India, or a eatalogge of Indian aynonyma 
of the medicinal pUnla, prodiicta. Inorganic and organic aubatanuet eou* 
Uined in that work, with explanatory and dcacripUvo remarka, dtc., In 
fourteen languagoa, by Moodeen Sherriff. Uadiaa, )869. 

APPENDIX A. 1. 

Tal/U of roUf acM^ding to xohfrh fnrmcr$ of the foreU m 
Kumaon teert atUhorUeJ to dflUct in 1847, 





A. 

V' 




A. 


Bach cart-load of wood 

04d 

6 

0 

iS«ch 

cart-load of burnt lime 

444 

18 

0 


M of idi logs (feltar) 

aeo 

8 

0 

ft 

„ kunWuT 

a IS 

8 

0 

H 

wooden tusar mill 


8 

0 

n 

pony-load of Mrae 

ana 

U 

6 

|g 

cart-load of rafters (aaH#), 

8 

0 

IP 

aaadoMi ditto 

441 

0 

3 

n 

0 of cbociy 

Off 

4 

0 

4P 

pony'load of lac 

9 • 9 

4 

O 


„ of bam bus 

eoe 

4 

0 

Py 

luad-loftd of ditto 

444 

t 

U 

9 9 

gl 

pony-loa<l of ditto 
nead-luad of ditto 

441 

0 

8 

PI 

pony-load of pf/virwor 

ast 

4 

O 

ft 

aea 

0 

3 

81 

iiead-lou 1 i*f ditto 

448 

8 

0 

ff 

bhaagy*loa<l of ditto 

OM 

1 

0 

tP 

CATt-luad of charcoal 

« • s 

4 

0 

IP 

cart-load of thd^tcr gra*o... 

8 

u 

pp 

bhansy-loatl of baaketa 

ae4 

1 

0 

pi 

ponydusil ditto 

bead-load ditto 

400 

0 

8 

pp 

ditto of wooden uU'nilla. 

t 

0 

H 

aea 

0 

3 

tP 

head-loud of ditto 

844 

0 

6 

1* 

cart-load of tdt reeda 

eat 

8 

0 

IS 

pony-load uf mroa 

484 

4 

0 

sP 

pony-load of ditto 

bead-load of ditto 
cart-load ofgraaj 

444 

0 

8 

00 

Pp 

hc^-load oi ditto 


> 

0 

u 

pa 

• ee 

404 

0 

8 

3 

0 


Ciiltchu Jurnacnm 


Ri a 

04 

„ of mdMj 

444 

4 

0 

1 One in Kota ... 

sei 

7 

8 

PP 

bullock-load ditto 

fOf 

0 

8 ; 

8P 

H Chaubbainai.,, 

418 

4 

0 

ff 

iieatl-load ditto 

%oo 

0 

3 

84 

„ Tailadea 

444 

8 

8 

IP 

yun of oatccha 

041 

8 

0 

pp 

„ Cbhakbita ... 

481 

6 

8 


The graxing dnee were tliree annaa for each buffalo and one anna for each 


oovor bnlloekpaaturing In tbeBhabar during the year, with the following caemp- 
tiona:—Calves of all kinda up to two years of age, all cattle actually employed 
in carriage, all cnltle boni /de tiie property of a hill bead-man poaacating a lease, 
all cattle poMing through and not abiy'ng mere than five days, nil cattle belong¬ 
ing to Ihe head-mm of the llhabnr viMng.a, and all belonging to cult ir slot a 
actually residing iu the illwbarull tbt >\ai ixmkl. 
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APPRNDIX A. 2. 

Hie following table ihe duties which the farmers wore 

pcnnittcd to levy by Ifr. Shore' in Ihhm Ddii in 182(1;^ 


TabU of duiit^ Ifvitd in (bo in 1826. 


Article. 

a 

■5« . 

■3*1 

1 

1 

«9 

u 

£ 

3b 


1 

e 

ei 

b* 

£ 

2 

• 

it 

o a 
iiii 

9 wi □ 

S'* 

a • 

ill 

h 

it 

1- 

a 


1 

Ra. a. 

P 

1 ” 
fU. 


p*! 

lU. 

a. p.| 

Ra. a. p 

A. 

P- 

A. p- 

A. ?. 

Sint tim and cbonj ol 

A 0 

0 

a 

Jt 


9 


1 0 0 

IS 

0 

4 0 

s e 

bnr itse. 














Each wooden eocar-mUl, ' 

0 It 

0 

0 

It 

U 

0 


♦44 

• * i 


a el 

444 

fiainbat 

eai 

0 e 

u 

0 

4 

4 

0 

S ol 

0 1 0 

0 

t 

0 4 

0 % 

Beam for «ugar>mlU ... 

i 0 

0 

0 

It 

0 

0 

4 U 


s 

0 

1 0 

0 a 

Sal ol any aire 

aae 

0 • 

0 

0 

i 

E 

0 

4 0 

0 1 6 

l 

0 

n 4 

0 » 

Vire*w»Hl and 

timber 

0 « 

0 

0 

i 

4 

0 

a 0 

0 1 0 

0 

e 

0 4 

0 s 

not axpriiily ipcclfled, 













iWtor and grata 

0 • 

a 

0 

a 

0 

0 

mm 

0 1 6 

1 

0 

0 4 

0 3 

Ringilli for huVkapUaii, 

a 0 

0 

8 

4 

0 

1 

4 0 


7 

4 

4 0 

t 0 

Aflf reed for maUhijt .. 

1 4 

0 

0 

IS 


El 

im 


8 

0 

1 4 

0 0 

A'Aei or catccUu 

aaa 

6 10 

0 

4 

a 

E 

H 

IS 0 

1 t 0 

14 


7 0 

3 4 

Lac 


1 It 

0 

» 

5 

0 

0 

EIK 

0 4 4! 4 

0 

t 0 

1 0 

Dtne 

act 

tt 4 

0 

0 

a 

0 

0 

2 0 

loot 


4 

0 s 

0 t 

Cliarcoal 


0 a 

I 

0 

$ 

0 

0 

« 0 

1 0 1 1 

! * 

0 

0 4 

0 3 


APPENDIX A. 3. 


BEVEHVE or KACIl FoiiCST DlTfSlOK. 


Year. | 

K«ID140D. 

BaiuI 

Til 

• 

Bini* 

kbH. 

Oarh- 

wal. 

Dchra 

D6n. 

DblfU 

mhl. 

Jannatr 

lUwar. 



Bi. 

Be. 

, JU. 

! Rl. 

Ul. 

Ri. 

. Ra. 

16es«44 

4«0 

8,69»644 

|43 

i ... 

1,46,805 

40,481 

441 

1 ee4 

1644*47 

44^ 

1,6 ssca 


444 

l,t6,.557 

4 a,UH 

• ♦♦ 

1 

♦«i 

1447*43 

334 

1,74,4^9 

a4a 

•• 

1 1,77,550: 

41,166 

040 

114 

1 bos-eo 

093 

1,78,401 

909 

1 

1 hb8,?58 

40,3Ad, 

♦ le 

♦ iO 

tt4d*70 

•94 

9,65,583 


1 ••• 

1 1,44,971 

34,865 

4,506 

♦41 

1170*71 


1,05,401 

♦«♦ 


1 1,11,746 

31,948 

16,46) 

84,639 

te7L*79 

... 1 

1,10,151 

ea 

1,195 

1,80,830 

96,619 

6,36,094 

7,18,491 

1471-73 

44* 

S,47>d3S>, 

1,0)6 

1,961 

8,08,700 

90,133 

6,94,013 

3^8,434 

1473-74 

944 

8,45,647 

1,44C 

8,891 

1,58,796^ 

76,170 

4,64,69) 

1,34,876 

6,18,833 

1374-74 

443 

V6,87S' 

I,1S9 

4,000 

l,16,y4t 

61 4051 

8.41.017 

1476-73 

434 

1,97,344 

6,111 

15,697 

1,00,944 

47,51)' 

1,00,440 

1,18,147 

]r74-77» 

994 

8,14,166 

16,0)0 

)),t46 

1,40^411 

47,003 

37,964 

1,11,119 

1,08,413 

1477-73 

994 

1,79,564 

15,185 

J 1,073 

1,73,344 

77,111 

8,07,(»63 

|Ki8-7t 

3i9 

1,70,626 

17,156 

63,344 

1,31,376 

48,490 

1,01,611 

1,41,483 

1479*40 

314 

1,46,674 

11,414 

7,145 

l,U,T44 

4l.iU 

60,970 

1,14,463 


1019-BOthe Toni «Uvielon wm icpArated from JAnniir Biwai*, And 
that ri«r th« adjniKd accouoti thor Ba. 43.S7S iof Jaa&air*lM«Ar aad 
Kt. l»7U»S9l lor Ui« Tons dtrUion. 


* Mr. bborc Co CoaaiaaloAer, Konaon» I5tb 6q).CDWr, Itts. 














APPENDIX A A 

ExPEJfPITUBE OF EiCH FoBFST DiVISIOF. 
—ContervaTicy and fforleivg ■ B.—Eetablishmtnt. 



or THE KOfiTn*Wt9TEll)f FROTIKCKS. 



! I 

; o 
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! I ! 1 


M •• M 9» ><• 16 ^ 

^ K ^ e- 

g|8SSS£S&S 







A III :S.^%3AS^S.S2 

n * * * • 99 ^ m ^ ^ 01 « 


tsaga^^lSssts 

I I I 

0< n • • 

S2«3«Min0l»Sd«)9«t-*O 

^46M«990»OinQMVo»CC>f9cr 
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^ «o 

^ III! 






• 1 • • : 8^8 8.8.% 1 

.9 n O I 



^ 1 


; : : : 


s t 3 : : 


•OAOl — 

sssa^asa 

f9M0«9O« oTtO 


t-• ^ 

^ 0| 01 01 



9ooce990)M«o 


e lO A 



s=S382S:|S8SS2 

r "^ •*. ^ 5 “ ".«’. 

8^2888M88M-«Sa 

8- 
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i^oie.*—In J079-6O tbe Tout dirioira vm oopartted from jiua9ir*BoVtt, ttd of ibe dpoaditure rmvdcd igwaat (be ioroin 
Si. «6^19 (Ki. €$^9f ▲. ud Ra. t|00< B.) MODS! to tbe Utter. 
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Bo. 

BosUsh snd bot4« 
oichI or vernacu* 
Ur nMnes. 

1 

1 

Meaaurcasnt. 

1 

1 

Royalty. 



Avaraga 

annuM 

export. 

U 

I AcacU CalMhu 

, 1 

1 T.eogtb op to la^ 

Per acore 

U*. 

u 

a 

0 

p* 

0 


IS 

{eMitran ) 

1 D<» (m4mU) ... 

1 girtbtoJu*. 

1 .. 5' H 30» ... 

$9 

3 

4 

0 

Scorea. 

ig 

lU. (Aa/fi) «M 

l..cnglb M it may 

n 

4 

1 

0 

II 

Do. (mAMi) 

be 19^ 

LengtU np to 8' 

Per each 

0 

3 

0 

> ftOOO 

u 

D j. ( pftrtt of CArts) 

SMtb a' 

.» 3' 

n 

0 

1 

0 

1 

i 

13 

uo (ditto) •». 

3' 10^ .. 


0 

1 

3 

14 

Lnrfe bcdftiCAda 

OIrth of 1eg^> 

11 

0 

19 

0 


14 

mftdc of lil^iUo, 
iond«n. 

Do. of olhor woo<U 

heads sboTs 

Ditto 

IV 

0 

3 

0 


14 

|)0.U 94 ... 

Oirth of lefSi 

a 

u 

3 

0 


f? 

Do. M 96 

headi np to 16 '^ 
Ditto 

n 

0 

3 

0 


99 

X.etf4 of bcdstesdr 

Girth of heads 

M 

0 

9 

0 

Plecat. 

► 4f3go 

99 

as 94. 
l>tj. i4 95 

above 17^ 

Ditto .»• 

m 

0 

0 

9 

ao 

Z)o. ai 94 ... 

Girth of be ad up 

H 

1 

1 

0 


SI 

Dll. M 96 

to 16 ^ 

Ditto M 

n 

0 

0 

$ 


12 

Small beditoada 

Length up to 7' 

$9 

0 

1 

3 


S3 

aa 94. 

Do. aa 96 ... 

girib to lu^ 
Dtito 

99 

0 

0 

3 


1 

Do. aa 94 

length up to 4' 

H 

0 

0 

3 


, 

35 

To U 96 

girtU to lU" 
Dilt» 

n 

0 

0 

3 


34 

Dozen 94 

length up to 3' 

M 

1 

4 

0 


37 

1 

Do. aa 16 

ginb above 6v^ 
Intio 

99 

0 

10 

0 


34 

Do. aa 94 ... 

H3irlb3l'i0 3o^ 

Tl 

0 

10 

0 


39 

Uu» aa 96 «•* 

Ditto 

N 

0 

3 

0 


40 

Do. as 94 

girth np to VI" 

» 

0 

4 

1 


41 ' 

Do. as 95 

Ditto 

f« 

0 

9 

0 


41 

Bambus aaraiacio 

♦♦3 

Her 100 

IS 

0 

g 

37.300 icof ea 

43 

bohga. 

Kamitru ••• 


soorea» 

1# 

3 

0 

0 

06f000 „ 

44 

CAAaa^/a sod 

M# 

It 

T 

f 

0 

130,000 „ 

45 

chhari, 1 

Paina »«• i 

SIS 

fi 

4 

fl 

g 

93,000 „ 

40 

ffalli .«• .#• ' 

Long np to 94 feet 

Each 

0 

0 

3 

3.oug ,, 

47 

DcU ^ 

If 96' or oter. 

ff 

0 

1 

0 

9,300 ,, 

48 

Bhdiari «.» 

'•M 

Ter 100 

14 

0 

0 

with 44. 

1 

49 

CHratu'^i for utoo- 


scores. 
Par head* 

0 

4 

0 

aol 

50 

ails. 

Large bamba bo9» i 

Ml 

lotdi 

Bach 

0 

1 

0 

1 Pleaaa. 

31 

Small ditto and ' 

VM 


0 

c 

3 

51 

basket. 

Ditto basket 

Ml 

• 

3 

0 

3 

j idiOOO 

35 

Sticks a&d Sshlos 

MS 

•* 

0 

0 

t 

13,030 


rods. j 





1 

1 
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muir.AYkV DISTRICTS 



BogUib tad boUnicftl or rernocilAr 

ttomet. 


$4 
45 1 

54 

57 

54 

59 

40 

41 
05 
45 

44 

45 
44 
07 

48 

49 
To 
94 
91 
T5 
74 
71 
94 
IT 
94 
79 
40 
•1 
Si 
13 
44 
no 
44 
49 
44 
49 

90 

91 

94 

95 

94 

95 
94 
97 


99 

too 

lOi 

104 

105 

104 

105 

tUI 

107 

104 

109 

110 
111 
111 


Seole pUUo .. »«• 

M ot tins (lAatOi) *m 

Box RH^e of eoaCi Urge 
Do I tisill ^ 4M 94« I 

skip of BSraalfijrb* ••4 

Do* cow, boffalo, e*me1» Isrgc 
Do. do. doer, middling ^ 

Do* do., »oi«U «** M* 

Do. ibrtpsadgosu 
Shoe! »«« *.* 

Uorae of tUg^deer, Be..** *** 

FrMUtOoli (word) •• •«. 

Hopei of miljau and loddlo *•• 

Kacb gold-wiubing iltio ^ 

Cart wbeelii Urgo *.» 

Dllto, imaU, ,** 

Paru of earta *•• 

StooU (pC«o) *,* *.* 

Wooden pUttvra and poU, largo 

Ditto, email **. 

Ditto, Urge oi 9. nMlodarlcem, 
Ditto, middle •*. 

Ditto, OBkall •*. 

Wooden ibooo ... ... 

Seal ft beaiui, apoone, and litrsi •** 
NIgali (c/otfor and *,* 

SpionlDg wbeela '9#4 104 I 

Druma lee eaa p^e 1 

I Natlre mnilcal loitrniMQti (dnlaro), 
Don itocki ... .M 

Varioui Medo drp and gomi ,*• 

Dito green .** 

Ditto do. and mioi> 

Ditto root! and dbrea *** 
Bark ot the poin«granate ,*• 

I'owder of iifaifetai pAil^piaeaiii .*• 
Variout droga ^ *„ 

Fiptr Jvaynm «m «* 

Viper Raftio, cordi/o/ie, bone/, dtc. 
Dftailocbaa •**«*•.•» 
Iac *.« ••• *•( 

Cateebn ... 

&eeda of Priaeepio vCt/u (CjISm) 

Dried loot of Dotiiea ceaaoftiita m« 
iffriM tapid^, khai'kbaa, and gnm... 
Cimmamornum Taiioie, dre. ... 

W4e^4edw./feri6ud0, *,. 

Drage of aorta •*• ** 

Rftfttf die., *•■ ^«* *•• 

Drtkga of aorta ^ ••• 

Ditto ... ... ... 

Bark of Ciiuwnaeiiam T«*aia ... 

UrngaoiaorU .. ... 

String and ropa of miuj aod 5d5gr .** 
Was ... ,«« 

Realn of Vieni <Bae{/Wte (5»r/e) ^ 

Ditto 5dftAar«5<j^*e ... 

Hbnbarb fdafe) ... ... 

Amui cafaaM (ftseft) ««* 


Hojalty* 


Ra. a p. 
Each 0 0 1 
reryard 0 0 4 


Aeerage 
annoal export. 


■■. 



4,000 

4,400 


Back 0 10 
0 0 9 

H 0 a 0 

M 0 ft 0 

M 0 9 0 

n 0 10 

» 0 0 4 

p» 0 0 4 

N 0 0 4 

It 0 10 

» 0 0 4 

u 8 0 0 

•• 1 14 0 

ft 1 4 0 

*• 0 4 0 

9* 0 14 

M 0 10 

II 0 0 9 

H 0 0 9 

» 0 Q 4 

11 0 0 4 

m 0 4 4 

M 0 0] 

m 0 0 4 

I* 0 4 0 

M 0 14 

H 0 0 8 

» 0 0 4 

Per aeer o o I 

n 0 0 1 

0 0 9 

„ 0 0 4 

• 0 4 0 

H 0 4 0 

n 0 14 

It 0 t 4 

„ 0 10 

•» I 10 0 

ti 0 14 

Ver mound 0 0 0 

« '40 

I. 0 4 0 

M 0 4 0 

^ 0 4 0 

If 0 ft 0 

.* 0 4 0 


Pieeei 

46,IKI0 


I& 17* 


45,400 piacei* 


450 msaodai 
460 *» 


150 

40d 

6.400 
iT5 
170 
450 

900 

5 

715 

4,000 

5 

4 

1,800 

444 

9.400 
lOO 
500 
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Ham on tub Am>Tt U9t. 


I. Incbiclcn-** 

{ity-^B^bar, ih« irrftM of £. rom^tnm, 8, an^¥tH/btiti§, Mid oii>ort 
referred to p. 906. 

the kiiru of S. m^njo, iimiI for tliAUddnff. 
the leA'^ce of other roede iieod for ilic nnatt purpose. 
i<fy^M4nj a»*l mVAi, parte of S. 

(«)^Td 4 the cidmi of S./ttcum end C. loaiyer. 

the ciilme of Aa^itktrium muritotam. 

•h Ineliuioi Aotall reetle «>f the p«tt4ra (T. BU/ih-tufina'), the reede nf thi; MorAo 
{Vyptfiti Ir^tfi/erwM) end the leerte of the AAe/dr (Pkanir gplnetiris), 

5. Tneludce the rccdu o( the {Phr^^mifet er/viftetM). 

6 . InclndcA the leeree of the eiri/u ^«;i€ 4 ) eiid bembu ueci for 

forldcr. 

49. beo |ie 9 e 6 IO. 

97. These ere ropcemete from the (d*itfAteia KeAia), pe<fc 709| end 

ttnt4la evfifrota), pe^ 799. 

99, A royalty le terIH on each eUre or rocher need by the gold*«adhere. 

99. Under thla heed cornea the following:^ 

Dry a<jN/ii,tl4e frnlt of P. Kml/tien known na Rmhlic myroljeUms peffc 777. 
Dry Aareir 4 » the fruit of T. CktCtii « known oa ChobuUo uyrubeletii% 
pago 779. 

^foekara$, tlic gtim of the BnmSog moiahariemrn (pegc 7H4) end ilformyo 
pUffyonp^mo (page 794), M^xhiand, Uieroot ot Hctipia er«c< 0 | page 794. 
Uvli^ki-ddno, the eceda of Matlatui pht{iip%M*fu (pngo 779). 

99. Under thH heed we here the green fruit of the aee/a uud Ao^uiru. 

Dry 6 <iArra,th 4 ftiiUof T. Aeferieo, known aa Ddcrie myrobelatka, page 777. 
Amaitd*, the poda of Cet«M^riefo, page 779. 

Tahrt, the lenrcn of UetAinai •enccew, and the flowera ol the dAdA or 
Deue/reedeae, page 779. 

97. Under thie come:-* 

The rcaln ot the «4f (page 799) and the gellaof Piaiecio inugerrina 
known ea AeArorfagi, page 749, 

69. Under thla heed ere loclndod the following frulta, roote end fibres:-*. 
Green pfy^e, tbo froit of Pipe^ ailaaticM, page 7119. 

Adla-J ra, the fruit of Cur«« Co^ei, page 709. 

Uiidi-kHnd^ the tubera of Pm^arin ts^erv&e, page 749. 

The fibre of the poda of theeotton.trce, Bomba* aioJuAfirtcem, page 791. 
Oh Under thia heed we here the foUowing:^ 

AadAi. 

Kdtid, plenU of the gonna OpAe/ia naol for blttera, page 744.49. 
Bdhkur, root of ^ordooiackga Jatammmfi, page 7i9. 

99. Under (hie heafl the following ere Included:-*. 

Piptamor, the fVper n/nefueiw, page 709. 

root of Bmbim tordifviia, page 779. 

JUttif aooU ol AbrUM ^emipriia, page end muAiiI, houey. 

m 
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9A li iht •ittcioQl tecrciloo from U»o ioiaU oJ iht tusbu, «lto kiiowa4 m <a9o* 

Mfr. 

#•» Soe p«go 74t. 

f9« 8cc page* T95. 

KK>. See page 705 < 0 ? C. Tjmo/a. Tbit het4i tlto iadodn:^ 

RuoU of roflooe kinde ciporM ta Aatd tod Kiwjdru'ki*jar, ibc roots of 
the difUreot tpccica of Bethtrit, page 799. 

Tlio MCtU ot VkathiiU flfil {A4h^*t4Hm), fwigt 740 ; «zsd the rooit ol 
ekiam (4ri;>4f AmAW), page 799. 

)4t. This liead loulodee the follow lag 

A>A4i-4t«pA4f, the flovert of IVood/orffio Jtorihunid, page 779* CkAolarm 
oak-bark. PoAAdt.M, the root of Saai/ragci page 749. 

the root of ipemrna ttirpeUmm, aod tlve bark of €r^Ufgioidt» 

779. 

199. UtAUr this bead come ilie following 

7*4«9> the bark of ^Aiit CvCtavt, Aowera aod bark of Cafrtft page 

779. A^ngeraolAtf, rOUa of Cyperm* juncifotw, page 774. PU pdprfit 
aotde aud learca of /'••ana gor»kX«ro, page 797* fruit of £tmgnu$ 
MmMhkt, page 799» ami teedt of A. CofreAv. 

199. iBoIndea /fiiAo, the t<«ds of SipUifat tfefrrpstt, page 749; ^eUAorl, a while 
ctaj aod m^njU, 

104. CoenpriM gilvit the rooia of T«ao«p>fd pi^ 75l» coediciaal 

herba of aorte end pkindsm (Ca/oceria Atjaafnuw/) 

199. loci odea Tariooa mioml drnga. 

107. locladea Rhui ^^dUiftra, paga 789* tad noAei 

APPENDIX A.6. 

Li$t of tait^for ihc Bale of af Rivinagtir and iforadabad 

(Joverumeixt Foreei Depote. 
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lAii taUi for the %aU of timhor at RdrMuufor arid Moradabad 

QooeriiiinaU Fott^i DepoU— (coacluded). 
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)0XSX4 
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• 44 
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INDEX I. 


OBtIBRAL. 


Abort »•» PM 

AeonUe 

AfflbflnUUn, Ht exiraltiu) 
Agtr 8<rt uh>o 

Akit 4«* tm 

A1d«f M* ••» 

Almond tot 

AtuQI >.« ••• 

Amoftnth, hcrniAphroillle 
Apple 

•, coaUrd t«# 

Apricot 

Arrow-root **• 

Armlc ... 

Aiim, it« (Tibet 18,17, f7, 
Atbottoo ... 

Aimotpherlc prw m iw tnd w 
ATtltndktt oto 




fO, tl 
... 795 
people, 99| M 
^ t$7 
tOt f1, tt 
770, oia 
711 
.•« 997 
097 
... 7)9 
... 717 
711 
7V4 
... 191 
Tftllep 71,01 
... 994 
lode. 119,910, 
[999 to ISO 
... 100 


BmI ... ... «•• 710 

Bamboo 609, lit noefnlneti to t 
pAper^nokioo maieritl ... 611 

Borlej ... 004,766 

Btmift-Hbeian tribet 90,99, (Mr 
langutfft ...I?, 10 

Btrooiotric (idet til, 190,997,916 

Bcaa 709 

n tcoait<ylttTed kidoeir m* 064 

„ bltck-eeedcd kidney 090 

etttor 749, 779 

p, Vrencli 09$ 

„ 094 

IP tmtll-irailod kidntj 095 

„ Sof ... OM 

Beet ... ... 706 

Bclerie mjrobaltno ... «»» 779 

Benotl, the people of ... 17 

Bb^ber 01. •7, Ii7, ite extent 00, 
dittlttctlve feature 67, 66 ocetnlo 
tbeorj regard! ng 66,60, Aur ittlit 
theory rcgardlnf ... ,...66,69 

Bbat4n end SikUlm, Ike tribet of 93,94 
Bbotiytt 94, 99, 61, 90, 36 

Birch, Himtltyta m. 616 

Bittrh, Ite people and rdifloo 99, 90 
Blaial group of rockt 136 


nodot ... ... 19,14,17,18 

Rodpti ... 93,14.3), 08 

Dorax M, *«• 109 

IWurnoaitQ ... ... 161 

Box ... ... 616 

Brehmepotra batla end Rubordinato 
tyeUiiie .. ... ... C9 

Bread frolt tree, St. JuWt ... 694 

Buckwheat... 096 

Building atone m. .i. 960 

Bulltce, ydiow ... 711 

Butter tret ... ... 710 


Cabbage ... 

Caraway ... ,„ 

CardoQium... «,« ... 

Carob .m ... 

Cair^ ... 706 

Cttecha, Cutefa ... 

Celery ... m, ... 

Cedar ITlmeleymn 830, growth aad 
durability of 631, Illmalayaa pea* 

oil ta« ... 

Central Hlmdfeya 145, nummiilUle 
formaiioot lo 116, 108, emptlv# 
rockt J 49, Geieral 8tr^tfy*t ge^ 
logical dmriptioBof 140, grtnlto 
169, tchitU 159, eittet and oou* 
flocneratci 153, tomitlferoui rocke 
166, trite 16A jmeeic gioup )60, 
Oxford clay 167, twatarke on 
aeral Stra^ey'e deacriptlon ... 

Ccrcale 

Qiebulie mynb^ane ... ... 

rhepasgt ... ... 94,1 

Cherry, acid ... ««» 


.H 707 
706 
... 707 
664 
706, 735 
... 776 
... 706 


643 


. ... 106 

... 044 
... 779 

94, 90, 96 
... 719 

p. bird ... ... 711 

,» tweet •»• 719 

M wild »M ..* 719 

Ch^tnal, tweet m* ••• 060 

Chickling retch ... 064 

Cbiaa crane m* ••• 070 

Citron ... .m ... 710 

Climate, rkctcb of ... 109 toloc 

Conifera 616 ,' analytical kty to a « 
llatof their TCI nioultriyruwymt,, blO 
Cork oak *... ... ... 663 

ClOwK annual Ttriatloni of ••• 147 
Copp<9 miDet of Kuniaou 979, of 
Garhvil... ... lit 




nrDtx 




Cinchona uniuiublltj of iho 
HI iiiltjs of ilif North-Wottorn 
Prorlnooc for the cultivotioa 


Ptp, 


of 

404 

$89 

Corlaaler . 

too 

705, 78$ 

Cora, Indian 

40$ 

... 887 

Cotton 

eat 

... 78$ 

„ tree... 

•44 

74| 1 

Cowhage 

444 

... 741 , 

Crab, hiberiaa 

$a^ 

7i8 ^ 

CfCM 

e* 1 

709, 7u8, 740 i 

Croton 

448 

... 7i8 

rucamber .«• 

♦ •8 

... 7«l 

Cumin 

46$ 

... 705 

Currant, black 

• •$ 

714 


0 


Off 






block rod bO# 

rod ... 

Cuitr>mo» clothing and food ol tho 
]too|4c of th» pioino 
CfpreM* irruuiul .•« 
f0 UIcnilvoB 


IX 


7U 

715 

19 

M 

$40 


Dntil# •«• —4 •• ^ 

Dthro U6n... ^ 9$, 

Dhlooli ... ... $4, it. 9$ 

DCini $6, 95.99, Rsyorclo 97. Pihjor 
»$• lit, Pitli 98, Kolrl 99, KoU, 

Dili 

Drugi tin, lUt of, thawing their 
ooiurc accor ding to ixatire (ilcta 
and Ihvir rvol uhc id Eoropean 
Dicdielnua 
D^eo and uoa 


90 

746 


one 


408 


7f5 

7T3 


B. 


Eaatcm depr«o»hm of p'airte, dtflal- 
iiona and eiauiplet ol 
Bgg«p!aot 


• 84 


St94 

TUJ* 


P. 


$•4 


to# 


708. 


0$4 


088 

740. 


Fonael, tadlaa 
Pennfi^ .. 

Tet^t coder 

Vibreo ... 

PMd pea .. 

Fir. lUmitajaa dlrar 
Fla^ 

Food ol the peopto 19, $98| of tho 
UUpopolaUon $7$ 

food fT^na, aoatpM of $T8» cam- 

▼atOd 4m 

Fonit hiftorf 

,, boondarr dlepoM 

^ formoNBl $49, 

IMBt of 


Forest dl r ialona: Sob- n i milapao 
$ 61 , fCnioaon $67, Kbmaon Iroo 
Coznpan/ $6$, Nalnl Til $47, 
iUaikhet 857. Garhvd] 868, Pitll 
Ddn $80, Kolrl $C9.J)ebra Dun 
6C$t Oangen of Bhigiratha 86$, 
daunntr $67,Upper Hlniila^an in 
Kuinton and B'Kith Oarbwil ... 

FrankiuaoiK, Indian .. 

Frtiita, wild and ealiiraic«! 

Fiimace. flgnrc ao I i.’onutrnrtlrvn of 

ioieltiixf 119, lmproTi«| app i« 
ancta recoBiueeded 979, Cldll 
furnace 


•84 


»04 


tor 


844 


$76 

719 

700 


17t 


O. 


Gaddii ... ,M M, $1 

Oalchha Siatea 55, people ol .. 86, 40 

Oanget haein and tuburdinale a/a- 
lema .m 66» 61 

Oarlie ... 707 

Qaroa m, 99» 97 

Oean ... ... ... 719 

OeologF Jll, lit earlj pionaera in 
India Ilf; Herbert, hi* dirliioa 
of the rocka Hr. Caotlej and 
Falconer (U, Slra^cy ... 115 

QiuRer 706,704 


706 

769 

76$ 

79U 

694 

887 

77J 

$79 


$44 


... $4$ 


80$ 


$7$ 


notion ol 188 , Kuphiol 
Gold 

Gold mincaof 'I1bet9?7. 

olThok 

166 

27$ 

da>ang ••• 

ata 

688 

97$ 

(iooarberrx 

$$4 

18$ 

714 

(ifMiacfoet .m 

44$ 

ooa 

69$ 

rtorkliulia 

488 

96,17 

Gourd b*.tUe 

888 

844 

700 

„ cotucjnlh 

•08 

448 

701 

„ comiiiuii iinake 

6* 

$$e 

700 

, melon, white 

46$ 

64 6 

7tH> 

Gourd, an* tah 

• 9 a 

• 6$ 

701 

„ white 

040 

46* 

709 

Guurda .m 

• 

^ a * 

699 

Oram ... 

68$ 

493 

, 789 

Oraphlte 

$94 

oo 

999 

Oraiinff ux 

400 

4$$ 

846 

Orrcna 

844 

488 

707 

Gnara 

^ • 

66 0 

747 

Qoma, pacudo 

844 

w4$ 

748 

„ realn 

144 

808 

744 

„ true 

68 

aae 

741 

Ouronga 

484 

...94, M 

Q^pewiB M* 

448 

94$ 

944 


H. 


484 


848 


Bail 
Uarui 

Haul I . 

B^p 710, 799, oultlTitlon of 


954 

M 

71$ 

$00 



rage, 

Ani'pipAr mnallf cfttlol 

moilc of ra*klQK ... •«• tdS 

Blmiift/act (tin.Un «« 737 

lIlmAtiijA. ftCcouQt of th« phjrtlnl 
rh4i'aci<'r(ttlcoof 4*lS,<)oriv:Uion 
of niiia« I 6 » il* iiftounUto 
7. 9,10, 11, 39, 115, \ Id, 143, lit 
riwt hMiiuOl.Gt, ItA KCOloKicftl 
dlvUlon 100 , mftUrUU of lul.ol 
jMnfcr formtiloA iliKn the hiUt 
of the DcecAJt vtd CHitrtl iodio 
109, ... 131 

Hln liitt'D. •pptkAtioii of Ih'* nomo 
of 19, boiin^rieo oiid area of 77, 71 
Iloff plum ^ „» 751 

Hop •M ••• 707 

Uonio groin .*» 999 

Hofio roilith troo 749 

Hum I Id the lllm^Ufto 

r^^lout ••• 940,945,947 

f. 

Ice-vtdfCD 10# »99 )06 

Indioo coccM ilmeo m- >U9 

Iiidiftn itnH'ft ••• —* 79 

Io%ilao shot ool 7.10 

Ifiilo^Oiingctk pitin 5. 9, 70,9g 

toiliui hMlu •uborJinotc «/iUmo, 94 
ladut pUIn .» •«* 77 

|p«COCU«ilio 9K.1 

iroA mioM 997, U RMnumi 999, U 
Ulwor 999, lu GorliwjU ... 99o 

J. 


Jnck-trc* ... 

ooa 

797, 799 

Juniper, ««q>iog blue 

... Mi 


K 


lUrft-knTeh'.iia 

ooo 

... 37 

Kirn^TanguUno 

#94 

97. 99. 99 

Khvotia... 

■•a 

99 

Khailyao 

aao 

99,94. fP 

fClnthls ••• 

099 

... 96 

Koch 


94, 97, 99 

KoblataoU 

,09 

95 

KnM group 

aao 

196 

KukU 


M. 99 

Kuiimon Iron Worka Comooay 

«. >99 

KuneU ,«. 

•aa 

90, 9] 


L. 



a a 1 

799 

I^kci of Kuniton and Garbval 

199 

Lamaa 

•90 

99. .19 

••• 

aaa 

... 990 

ticaon 9 — 

990 

... 710 

Lepciiaa „• 

.M 94, 

9S, 99, 99 


T«eltoor 

09a 

Tapo 

709 

U>oba Dapblaa 

ooa 

90,91, 99 

LIclirn .M 

aoa 

749 

H roa« 

a a a 

779 

f.lgoile .M 

999 

... 991 

Llmbna 

««9 

94, 95, 99 

Lime, aoor 


... 710 

^ awe^ 

• 09 

710 

Liiiioitoue .. 

oa% 

••• t99 

Liquorice, Indian 

1^0 

794 

Lub-Nor bat^n and Ita >yatem 

74, 97 

i.otua 

900 

... 740 

Lorago 

••a 

705. 700 

Love Oao blei^llng 


... C97 

l.o«(r Him4layan 

aactlona 

199, 


Simlo rtgion 13ii, Slrnm? •erii'O 
191, ).i9, Knmoon mtlofi 199, 
Nip41 «4<ctiod 140, iilkkltnrec- 


iioti. 

a9| 

9%^ 

141 

U, 



bf aider 

049 

909 

779 

Mai i<*n luiir fora 

aoO 

44 a 

795 

Magar 


aia 

99 

Maogii 

909 

711, 

741 

Matkipnr, Ita dialeeta, popniatlon 


and rcllgoo 

94% 

%09 

99 

Matrc ... 

400 

904 

997 

MrchU 


404 

99 

Mvtou, n»nak 

904 

400 

709 

waur 

aoo 

499 

701 

M. rquU bean 

aoa 

99| 

994 

Millet, grrsi 

449 

W 

•99 

Italian 
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999 

.. apUM 

* a a 

0*9 

900 

Mlueral rvaotirvoa of Kumaon 

aOo 
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Minerab, fli.anria] 

rranlta of 

ihf 


•cHloQienia of 

the rcvooiic 


darlre«l from 

a 1 • 

aOa 

974 

Minot, caniHo of poor rciiima from 

906 

draifuigeof 909, diriiionof 


proflu i4 k7J» (mtiurn from 979, 


rcpciiincutalo|kei«ing ol iuGarb* 


v41 

109 


991 

Mining, Diod^ of 

a * « 

rat 

997 

.. InJuatry in 

Kunwua, tba 


future of 

009 

oaa 

976 

Mlria 

o40 

90.91 


MUlimio ... 9U, 91 

MonatoiD formttkoo, node of 104 

Mviipaa tM t9 

MounUln •eiilftare •„ •.« )09 

Mo iMwii eiirrruto in tho UloHAfA, 999 
Mountain iyotem 170,ioinn4 ijo- 
toml70, prlocipol nfllaciiU 171, 
OoDfM 9f*Wfn 171, princlpol 
oOiiitoio 17^, VVeoUm U«r»Hcniig» 
tffiiiM 171,179, ^ll/4r a/AUm 179 

MuM^rry. ludioD ... 749 

Mh to*d ,«• »»• TOT 
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black 
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... 7tO 

]r4, %&, »e 
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44» 


4 0- 










94 


a*4 




4*a 






*4* 


lUtu 
Oil •cciIa 
OU tndcr 

•«. 

Ottion 

Oplom .«• 

Uraoge 
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